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(Extiact  from  the  OfBcial  CliusifloatioD.] 

PIFl'H  GEOUP.—MINING  INDUSTRIES,  RAW  AND  MANUFACTURED 

PRODUCTS. 


Class  43.— Mixing  and  Metalhirgy. 

Collections  and  epocimens  of  rocks,  minerals,  ores.  Ornamental  stones.  Hard 
stones.  Refractory  substances.  Earths  and  clays.  Various  mineral  products.  Raw 
sulphur.    Rock  salt;  salt  from  salt  springs. 

Mineral  fuel :  various  kinds  of  coal,  coal-dust,  and  compressed  coal.  Asphalt  and 
rock  asphalt.    Ditnmen.    Mineral  tar.    Petroleum,  etc. 

Metals  in  a  crude  state :  pig-iron,  iron,  steel,  cast  steel,  copper,  lead,  silver,  zinc, 
etc.    Alloys. 

Products  of  washing  and  refining  precious  metals,  of  gold-beating,  etc. 

Electro-metallurgy :  objects  gilt,  silvered,  or  coated  with  copper,  steel,  nickel,  etc., 
by  the  galvanic  process. 

Products  of  the  working  of  metals:  rough-casting,  bells,  wrought  iron,  iron  for 
special  purposes,  sheet-iron  and  tin  plates,  iron  plates  for  casing  ships  and  construe- 
tions,  etc. 

Sheet-iron  coated  with  zinc  or  lead;  copper,  lead,  and  zinc  sheets,  etc. 

Manufactured  metals:  blacksmith's  work,  wheels  and  tires,  un welded  pipes, 
chains,  etc. 

Wire-drawing.  Needles,  pins,  wire  ropes,  wire  work,  and  wire  gauze,  perforated 
»heet-iron. 

Hardware,  edge-tools,  ironmongery,  copper,  sheet-iron,  tin  ware,  etc. 

Other  metal  manufactures. 


[The  writer  desires  to  acknowledge  the  valuable  assistance  of  Mr.  James  M.  Swank, 
the  Secretary  of  the  American  Iron  and  Steel  Association,  in  the  collection  of  the 
historical  and  statistical  information  contained  in  this  report.] 


REPORT 

ON 

THE  IRON  AND  STEEL  EXHIBITS  AT  PARIS, 


The  joint  resolution  of  Congress,  approved  December  15^ 
1877,  in  relation  to  the  Universal  Exposition  of  1878  at 
Paris,  provided  for  the  appointment  by  the  President  of 
twenty  eommissioaers  additional  to  the  Commissioner-Glen- 
eral,  and  on  the  12th  day  of  Pebraary,  1878,  I  had  the 
honor  to  be  appointed  one  of  these  commissioners.    The 
Exposition  was  opened  to  the  public  on  the  Ist  day  of  May, 
and  was  closed  on  the  10th  day  of  November.    A  large 
portion  of  the  intervening  time  I  spent  at  Paris  or  in  visit- 
ing such  industrial  centers  as  would  afford  needed  informa- 
tion in  the  preparation  of  this  report.    By  arrangement  ti,^'''P°J^™^o"i2 
with  the  Commissioner-General  I  undertook  the  consider-  Jects^of  ^hriro^ 
tiou  of  the  commercial  and  business  aspects  of  the  iron  and  JJJ^*^^  *°'^"* 
steel  industries  as  they  were  represented  at  the  Exposition, 
and  such  observations  as  I  may  submit  in  the  following 
pages  will  be  strictly  in  accordance  with  this  understand- 
ing, leaving  to  others  the  presentation  of  facts  and  opinions 
affecting  the  i>urely  technical  and  scientific  aspects  of  these  tcJSicaif**    **^ 
industries.    A  few  preliminary  remarks  of  a  general  nature 
will,  however,  be  permitted. 

In  strong  contrast  with  the  action  of  our  government  in  ciS™^bj^^ibc 
regard  to  the  Philadelphia  Exhibition,  the  French  Govern-  ^^^^{  f^J^Z 
meut,  rightly  appreciating  the  benefits  to  be  derived  fromlf^JT*     ^'^**^ 
international  displays  of  industrial  products,  promptly  re- 
solved that  the  Exposition  should  be  held,  and  assumed  the 
expense  of  its  creation  and  management.   The  people,  thus 
encouraged  and  thus  directed,  labored  with  a  patriotic  pride 
and  a  concentration  of  effort  worthy  of  all  praise  to  secure 
its  success.    Every  branch  of  the  government  and  all  classes  intorSer*  ''°^^** 
of  the  i)eople  realized  that  the  honor,  the  glory,  and  the 
welfare  of  France  would  be  promoted  by  the  Exposition, 
and  there  were  therefore  no  serious  impediments  placed  in 
its  way  and  no  jealousies  engendered  to  cast  reproach  upon 
the  French  name.    The  Exposition  was  as  completely  sue-  ^^^^^^^^  **** 
cessfol  as  all  France  desired  that  it  should  be,  and  France 
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is  richer  to-day,  ber  people  are  more  generally  employed, 
and  her  fature  is  brighter  than  if  it  had  not  been  held. 

The  part  taken  by  France  in  supplying  contributions  to 
her  own  Exposition  was  such  as  would  naturally  result  from 
the  favorable  conditions  above  mentioned;  it  was  most 
creditable  to  her  resources  and  to  the  skill  of  her  industrial 

b  ^^8t**of*^^^^^®^^®'  ^^^^  ^^®  exception,  the  part  taken  by  every  other 
i>rogre88ive    na-  progrcsslvc  industrial  nation  which  participated  in  the  Ex- 

position  was  also  in  the  main  adequate  and  satisfying.  The 
state8**nn  «o^ ^°^^^^  Statcs  formed  the  exception;  neither  her  natural 
**<>»»•  resources  nor  the  mechanical  skill  and  achievements  of  her 

people  were  adequately  represented.  It  will  be  for  others 
to  state  all  the  reasons  for  this  inadequate  display;  I  desire 
merely  to  add  my  testimony  in  emphasizing  the  fact  that  all 
the  nations  which  made  adequate  displays  of  their  products 
at  Paris  commenced  to  prepare  their  exhibits  at  an  early 
day  after  the  holding  of  the  Exposition  was  determined 
upon.  France,  Great  Britain,  Sweden,  Eussia,  Austria, 
Italy,  Belgium,  and  the  Australian  colonies  were  in  the  van 
of  preparation ;  only  the  United  States,  of  all  the  leading 
industrial  nations  of  the  world,  lagged  behind.  Our  dis- 
OurexhibitgooA  play,  although  with  few  exceptions  excellent  in  quality,  was 

in  quality,  but  in.  ^     *.        ^    •      t  •  ..4.  ^         4.   ^u        ^         i^  11  4. 

adeqauteinquannot  sufilcient  m  extcut,  and  uot  therefore  fully  representa- 
ityan  va  e  y.   ^.^^  ^^  ^^^  varied  rcsourccs.    It  would  seem  to  be  demon- 
strated by  our  incomplete  exhibits  at  Vienna  and  Paris  that 

Tbe  importance  we  havc  not  yct  ftiUy  awakcucd  to  the  importance  of  inter- 
to     our    foreign  *  v 

commerce  of  a  national  industrial  exhibitions.  If  the  American  people 
ourpnKiuctaatin.  wcrc  morc  thoroughly  in  earnest  in  this  matter  the  govern- 
bitions.  meut  would  also  be.    If  we  would  widen  the  area  for  the 

consumption  of  our  agricultural  and  manufactured  products, 
and  if  we  would  increase  our  commerce,  we  must  not  sit 
witl\  folded  hands  and  wait  for  customers  to  come  to  us,  but 
swiftly  as  opportunity  offers  go  in  search  of  them.  May  we 
uot  learn  wisdom  in  this  matter  from  that  mother  country 
which  has  taught  us  so  much  already!  At  all  the  interna- 
tional exhibitions  that  have  yet  been  held  the  products  of 
British cxbibitB  British  workshops  were  well  represented,  and  upon  each 

are   alTrays  only  ^  t  7  t- 

second  to  the  ex-  occasiou  wcrc  secoud  ouly  to  the  exhibits  of  the  country 

hibitsofthoconn-  *^  *' 

try  Tvhero  tbe  ex.  which  had  iuvitcd  their  competition. 

bibition  18  held.  /,,.  ,  i*.*. 

Approaching  the  subject  of  the  iron  and  steel  exhibits  at 

ihlSt^raun^rJ^mTH/^^"*^'  ^^  ^®  propcr  at  the  beginning  to  say  that  so  compli- 
orn  iron  nmi  steel  cated  and  expeusivc  are  the  modem  processes  for  convert- 

proc^'MCH  at  ex- 

hibitions.  mg  irou  orc  luto  partially  or  wholly  finished  products  that 

they  are  practically  excluded  from  all  international  exhibi- 
tions ;  while,  even  if  exhibited,  they  could  not,  for  obvious 
reasons,  be  sbown  in  operation.    Other  manufacturing  pro- 
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cesses,  notably"  such  as  relate  to  the  production  of  textile 

fabrics,  were  freely  displayed  at  Paris.    Of  the  machinery .  Lack  of  exhiu- 

its  of  machinery 

connected  with  the  manufacture  of  iron  and  steel,  and  the  connected   with 

,.  ij^o-i  -,  '  .,  *^®  manufacture 

designs  and  models  of  such  machinery,  there  was  compara-  of  iron  and  steei 
tively  little  on  exhibition  to  suggest  that  marvelous  mechan- 
ical and  scientific  progress  which  is  well  known  to  charac- 
terize to-day  the  industrial  development  of  all  iron  making 
countries.    More  perhaps  than  any  other  great  industry,  gi^owediS^^ls 
that  which  embraces  the  manufacture  of  iron  and  steel  was  «'  ^^^  manufoct- 

'  ure  rather  than 

represented  at  Paris  by  its  fruits  rav,her  than  by  its  methods,  the  methoda. 
But  how  numerous,  and  varied,  and  wonderful  were  these 
fruits!  Of  machinery  used  in  other  manufacturing  indus- 
tries, and  made  mainly  or  wholly  of  iron  and  steel,  the  dis- 
play was  in  an  economic  sense  the  most  imiK)sing  feature  of 
the  Exposition.  Indeed,  the  presence  of  labor-sa\ing  ma- 
chinery and  its  products  was  the  great  industrial  base,  and 
pillar,  and  crown  of  the  Exposition,  as  it  had  been  of  other 
recent  international  exhibitions. 
It  may  here  be  remarked  that  on  the  Continent  of  Europe,    The  manufactr 

•^  *    ^  UTO  ol  iron  ahd 

and  to  a  certain  extent  in  Great  Britain,  the  manufacture  »te«i  ,^iy»  t>ie 

'  manufaoture    of 

of  heavy  machinery,  railway  roUmgstock,  steam-engincs,beavy machinery 

V  c?  /  f=f  Intheaameestab- 

military  material,  etc.,  is  more  generally  conducted  in  con-  liahmentcommon 
nection  with  the  manufacture  of  iron  and  steel  than  in  this  ^' 

country.  Locomotives,  railway  cars,  and  ordnance,  for 
instance,  are  not  manufactured  by  a  single  establishment  in 
the  United  States  which  makes  iron  and  steel,  but  in  Europe 
the  combination  of  industries  indicated  is  frequently  met. 
Whether  the  economical  results  are  satisfactory  or  not  is 
simply  a  question  of  administration ;  but  the  fact  is  to  be 
noted  that  the  European  system  of  consolidating  industries 
has  scarcely  an  existence  in  the  United  States.  The  genius 
of  our  institutions,  the  varied  resources  of  our  country,  and 
its  vast  extent  are  influences  which  encourage  individual 
enterprise  and  a  separation  of  industries. 

COUNTRIES  WHICH  PEODUCB  THE  MOST  IRON  ^^^  ^^"SS'^S 

AND  STEEL.  Sdi^*  "^ 

The  leading  iron  and  steel  producing  countries  of  the 
world  are  as  follows,  in  the  order  of  their  prominence : 


(1)  Great  Britain. 
(2\  United  States. 

(3)  Germany. 

(4)  France. 


^5)  Belgium. 

(6)  Aostria-Hnngary. 

(7)  Russia. 

(8)  Sweden. 


These  coimtries  produce  more  than  98.5  per  cent,  of  the 
world's  annual  increase  of  iron  and  steel.  All  were  repre- 
sented at  the  Paris  Exposition  except  Germany.     All  other 
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countries  unitedly  produce  less  than  1.6  per  cent,  of  the  an- 
nual increase.  The  iron  resources  of  most  of  these  coun- 
tries were,  however,  represented  at  Paris.  The  following 
table  of  the  total  annual  production  of  pig-iron  and  cast- 
ings from  furnaces  and  of  steel  is  compiled  from  the  latest 
statistical  data  accessible.  The  tons  used  are  English  tons, 
of  2,240  pounds. 


StatisticB  of  the 
production  of 
pi;;-iron  and 
steeL 


Coontry. 


Groat  Britain 

Unite<l  Stotea 

Germany,  including  Grand 
Duchy  of  Luxomburg. . . 

Franco  

Belgium 

Austria-Hungary 

Russia 

Sweden 

other  countries 


Total 


Cast  and  pig  iron. 


Tear. 


1878 
1878 

1876 
1878 
1870 
187G 
1875 
1870 
1877 


Production, 

tons  of  2,240 

pounds. 


G.  300. 000 
2, 301, 215 

1,810,072 
1, 417, 073 
502.080 
443, 089 
420, 035 
846^055 
200, 000 


Per 

cent,  of 
total. 


steel. 


Year. 


45.63 
10.07 

13.16 
10.20 
4.07 
3.21 
3.04 
2.51 
.  1.45 


13,807,723 


100.00 


1878 
1878 

1876 
18-8 
1877 
1870 
1875 
1876 
1877 


Production, 

tons  of  2,240 

pounds. 


1,100,000 
735,000 

384.159 

281,  KOI 

100,000 

113, 152 

12. 720 

23,602 

20.000 


2, 770, 524 


Per 

cent  of 

total. 


30.70 
2&d3 

13.87 

10.17 

8.61 

4.08 

.46 


.72 


loaoo 


f&AXCE. 


FRANCE. 


Bemarkabio  By  far  the  fiuest  exhibit  of  iron  and  steel  and  their 
of  iron  and  SteeL  products  evor  made  by  France  was  made  at  her  own  Expo- 
sition in  1878.  Her  exhibit  of  iron  and  steel  proper  was 
also  greatly  superior  in  size  and  variety  to  that  made  at  the 
same,  or  at  any  previous  international  exhibition  b}^  any 
other  country.  It  excited  the  astonishment  and  elicited  the 
admiration  of  all  who  thoughtfully  examined  it,  for  few  who 
looked  upon  it  had  before  realized  how  largely  French  skUl 
and  enterprise  had  been  enlisted  in  the  manufacture  of  the 
more  finished  forms  of  iron  and  steel.  In  the  manufacture 
of  crude  iron,  castings,  bar-iron,  iron  and  steel  rails,  and 
some  other  heavy  products,  the  world  had  known,  at  least 
since  the  Paris  Exposition  of  18G7,  tbat  France  was  largely 
engaged,  and  that  in  their  skillful  and  economical  produc- 
tion she  was  not  behind  any  other  nation ;  but  at  the  Ex- 
Great  increase  positiou  of  1878  shc  showcd  that  in  the  manufacture  of  the 

and        improve-  _  _^  ^,  -»       ,      -,  t  /».Lt 

nient  since  1867.  most  advauccd  foHUS  of  irou  and  steel  and  many  of  the 
products  derived  firom  them  she  had  been  enterprising  and 
successful  beyond  all  expectation.  At  Vienna,  in  1873,  and 
at  Philadelphia,  in  1876,  France  made  a  very  poor  display  of 
her  iron  and  steel  resources  and  capabUities.  For  this  the 
destructive  war  from  which  she  had  but  recently  emerged 
was  doubtless  the  principal  cause.  But  in  1878  she  came 
grandly  into  line  with  other  iron  and  steel  producing  nations 
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of  the  first  rank,  her  steel  exhibit  being  especially  notice-       vi^ck. 
able  and  surprising. 

Of  the  various  exhibits  made  by  the  iron  and  steel  makers 
of  France,  that  of  Schneider  &  Co.,  of  Creusot,  was  the^f^!jJ«i^«^^C" 
most  conspicuous  and  the  most  complete.    It  was  closely 
foUowed  by  the  exhibit  of  the  Terre  Noire  Company,  and  it    Torre  Noiro. 
in  turn  by  the  exhibit  of  the  Saint-Chamond  Company,  saint-chamon.!. 
Each  of  these  exhibits  was  displayed  in  a  pavilion  erected 
iu  the  immediate  vicinity  of  the  main  Exposition  building, 
that  of  Schneider  &  Co.  being  the  largest  special  building 
attached  to  the  Exposition. 

In  the  Creusot  exhibit  the  object  which  first  attracted  the  Cremwt. 
visitor's  attention,  at  the  entrance  to  the  pavilion,  was  the 
wooden  model  of  the  immense  80-ton  steam-hammer  finished  steam-hMnmor. 
at  Creusot  in  1877.*  This  hammer  is  the  largest  in  the  world, 
and  is  said  to  x)ossess  more  than  three  times  the  power  of 
the  celebrated  50-ton  Krupp  hammer  at  Essen.  A  hundred- 
ton  forging  may  be  turned  with  ease  upon  its  anvil  by  means 
of  its  four  powerful  cranes.  The  large  sum  of  $500,000  is 
said  to  have  been  the  cost  of  this  hammer  and  its  accessories 
and  of  the  building  erected  for  it  at  Creusot.  Scarcely  less 
wonderful  as  a  metallurgical  monster  was  the  Siemens-Mar-  ^  ^t?®"*"^"*" 
tin  steel  ingot,  cast  by  the  same  company  in  April,  1878, 
and  weighing  120  metrical  tons,  a  wooden  model  of  which 
was  placed  on  exhibition.  By  the  side  of  this  ingot  stood 
another  wonder — a  massive  armor  plate,  13  feet  10  inches  Armor  iiiaic 
long,  8  feet  6  inches  wide,  2  feet  7  inches  thick,  and  weigh- 
ing 65  metric  tons.  This  plate  was  intended  for  a  ship'8 
turret.  Somewhat  in  the  same  line  as  the  objects  above 
noticed  was  a  marine  engine  of  2,640  horse-power,  with  Marino  cngiae. 
three  upright  cylinders,  one  of  5.49  feet  and  each  of  the 
others  of  6.10  feet  in  diameter.  Eight  boilers  were  provided 
to  supply  the  steam.  The  weight  of  the  engine  was  290 
metric  tons,  and  that  of  engine  and  boilers  was  480  tons. 
There  was  also  exhibited  an  exceptionally  large  cast-steel 
shaft  for  a  screw-propeller,  for  a  French  naval  vessel.  This  Scrmr-pruiKji 
forging  wa^s  60  feet  4  inches  long  and  17  inches  in  diameter, 
and  weighed  44,651  pounds,  or  about  20  tons.  There  were 
many  other  exhibits  in  the  Creusot  pavilion  which  indicated 
great  facility  in  the  manufacture  of  heavy  machinery  and 
warlike  material  for  use  on  land  or  sea.  There  were  also 
locomotives,  iron  and  steel  rails,  plates,  sheets,  and  wire, 
steel  tires,  iron  bars,  angles,  and  beams,  and  many  other 
iron  and  steel  products — all  of  good  quality.  A  model  of 
a  modified  Danks  puddling  machine  was  also  exhibited,   DankHpnddior. 

*  See  frontispiece. 
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,  r^^^'  with  various  products.  This  modification  overcomes  diffi- 
culties in  machine  puddling  heretofore  experienced  in  Eng- 
land and  the  Fnited  States,  and  it  practically  dephosphorizes 
the  iron  worked  in  it.  It  represents  a  step  forward.  Two 
crousot  6f  these  machines  are  regularly  at  work  at  Greusot,  giving 
good  results,  each  of  them  producing  20  tons  in  24  hours. 
A  circular  steel  plate,  about  90  inches  in  diameter,  attracted 
Models  and  attention.  Models  and  drawings  of  bridges,  engines,  mines, 
workingmen's  houses,  etc.,  and  of  the  town  of  Creusot  itself, 
were  liberally  distributed  throughout  the  building,  as  were 
also  samples  of  the  ores,  coal,  and  refractory  materials  in 

and^te^?xhibS  ^^  **  Crcusot.    The  whole  display  was  most  imposing,  and 

ever  madu.  was  tho  fiucst  siugle  exhibit  of  iron  and  steel  ever  made  at 
an  international  exhibition. 
The  works  of  Schneider  &  Co.  are  mainly  situated  at 
workiatcreu- Creusot,  in  the  department  of  the  Sa6ne-et-Loire,  where 
a  Bessemer  plant  of  6  eight-ton  converters,  a  Siemens-Mar- 
tin plant  (both  commenced  in  1869),  blast  furnaces,  plate 
mills,  gun  factory,  mines,  etc.,  are  located ;  but  their  loco- 
motive, boiler,  bridge-building,  ship-building,  and  marine 

*"^o*L^^*^®"*  works  are  situated  at  the  neighboring  town  of  Chdions,  on 

sur-Saone.  r>i  m 

the  nver  Saone.  Thexe  are  also  coal  and  ore  mines,  brick 
works,  etc.,  elsewhere.  The  ground  occupied  by  the  fur- 
naces, rolling  mills,  steel  works,  constructing  shops,  and 
other  buildings  used  by  the  company  at  Creusot  and  Ch&lons 

Area  occupied,  covcrs  60  acres;  and  the  total  area  occupied  by  the  works, 
dwellings  of  workmen,  and  railroads  at  the  works  is  1,068 

BaUway  und  acrcs.  The  number  of  mUes  of  railroad  operated  is  188, 
upon  which  27  locomotives  and  1,518  cars  are  used.  In  all 
departments  of  the  company's  works  th?re  are  in  use  281 

Enirines  nndeugiues  othcr  than  locomotives,  58  steam-hammers,  and 
1,050  steam-machine  tools.    In  the  last  fiscal  year  there 

Production  of  wcrc  produccd  549,000  metric  tons  of  coal,  155,000  tons  of 

ipoTi  And  ft^f^l 

pig-iron,  126,000  tons  of  wrought  iron  and  steel ;  and  25,000 
tons  of  iron  and  steel  products  in  the  constructing  shops.  In 
the  same  year  400,000  tons  of  iron  ore  were  consumed  in  13 
blast  furnaces.  These  furnaces  are  from  72  to  82  feet  high, 
and  are  supplied  with  Whitwell  and  Cowper  fire-brick  stoves 
and  with  immense  blowing  engines.  All  the  Bessemer  iron 
is  run  direct  from  the  blast  furnaces  to  the  converters.  In 
recent  years  the  average  annual  production  of  steel  raUs  has 
Production  ofbecu  60,000  tons;  of  iron  rails,  20,000  tons:  and  of  locomo- 

raiiB  and  locomo-  '  /        >  / 

Uvea.  ttves  100.     The  total  sales  of  the  company  amounted  to 

♦16,000,000  in  the  fiscal  year  1874-'75,  and  to  $11,600,000  in 

the  fiscal  year  1877-'78.    During  the  past  ten  years  the  aggre- 

saiea.  gatc  salcs  have  amounted  to  $105,000,000.    The  company 
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employs  15,000  persons.    Its  nominal  capital  is  27,000,000      "^cb- 
francs,  or  $5,211,000.     The  works  at  Creosot  were  founded   CwiMot 
in  1781,  bat  they  did  not  begin  to  assume  any  of  their  pres- 
ent importance  until  1836,  when  they  passed  into  the  hands 
of  Messrs.  Schneider  Brothers  &  Go. 

The  Terre  Noire  exhibit,  although  not  so  large  as  that  of  TorreNoir©. 
Crensot,  was  more  consecutive  and  instructive,  in  showing  instnictiTo  con- 
grades  of  steel  and  the  results  of  using  metalloids.    It  com-  ^n.^*^®  exhibi. 
prised  an  interesting  and  very  fuU  collection  of  ores,  coal, 
pig-iron,  ferro-manganese,  and  spiegeleisen ;  bent  and  f^mc*    Materials  and 
tm:ed  bars ;  polished  bars  and  rails ;  hammered,  rolled,  and 
fractured  samples  of  various  kinds  of  steel ;  cast-iron  pipes 
of  various  diameters ;  beams,  some  of  which  were  68  feet 
long;    galvanized  iron;    chains;   locomotive  axles;    steel 
ingots;  solid  steel  castings,  etc.    The  bent  and  fractured 
specimens  of  iron  and  steel  showed  the  quality  of  these 
pietals  to  be  excellent.    There  was  also  exhibited  a  model 
in  wood  of  the  immense  blowing  engine  of  the  Bessemer   Blowing     en. 
plant  of  the  company  at  Bess6ges,  and  a  fine  drawing  of  the  ^"^ 
large  blowing  engine  of  the  blast  ftimaces  at  Tamaris ;  also 
models,  drawings,  and  photographs  of  much  other  ma- 
chinery,  including  photographs  of  the  large  plate  train,  just   Plate  train. 
completed,  which  will  roll  a  plate  36.08  feet  long,  8.2  feet 
wide,  and  3.9  inches  thick.    But  the  feature  of  the  Terre 
Noire  exhibit  which  attracted  most  attention  was  the  dis- 
play of  solid  steel  castings,  made  by  a  process  peculiar  to   soudateeioaat- 
Terre  Noire,  but  a  modification  of  the  ordinary  Siemens- '"'*' 
Martin  process.    Gannon  and  projectiles  are  the  principal   cannon,  etc. 
articles  made  by  this  process,  which  produces  a  true  steel 
free  firom  blow-holes.   The  process  has  been  briefly  described 
to  consist  in  the  use  of  a  silicide  of  manganese  and  iron,  the 
sihcon  preventing  blow-holes  by  decomposing  the  oxide  of 
carbon  which  is  in  solution  and  tends  to  escape  during  solidi- 
fication, while  the  manganese  reduces  the  remaining  silica 
and  the  oxide  of  iron  and  prevents  a  further  production  of 
gases  by  the  reaction  of  the  oxide  on  the  carbon.    About 
200  tons  of  castings  are  produced  monthly  by  this  process. 

The  works  of  the  Terre  Noire  Company  are  greatly  scat-  work*  of  xerro 
tered,  the  principal  branch,  however,  being  at  Terre  Noire, 
in  the  department  of  the  Sa6ne-et-Loire.    The  extensive 
operations  of  the  present  company  had  their  origin  in  the 
purchase  of  the  iron  mine  of  La  Youlte,  in  1810.    In  1862 
the  erection  of  a  Bessemer  plant  was  commenced  at  Terre 
Noire,  and  in  1868  a  Siemens-Martin  plant  was  established   BcsM^mer  and 
at  the  same  place.    A  Bessemer  and  a  Siemens-  Martin  plant  pi^tT  *  ^^^ 
were  established  at  Bess6ges  in  1868.    The  company  owns 
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^^°»-      19  blast  furnaces  and  all  the  usual  appliances  of  an  advanced 

and  comprehensive  iron  and  steel  establishment.    It  has  15 

Plant,"**  area,  Sicmens-Martin  furnaces,  8  Bessemer  converters,  84  pud- 

ndiwaya.  dliug  and  65  reheating  furnaces,  12  steam-hammers,  and  28 

roll  trains  for  iron  and  steel.  Its  buildings  cover  28  acres ; 
it  operates,  with  ten  locomotives,  76  miles  of  railroad  con- 
nected with  its  various  works  j  and  it  employs  7,881  persons. 
Two  of  the  Siemens-Martin  furnaces  have  a  nominal  capacity 
of  15  tons  each,  and  have  m::dc  heats  of  22  tons  each. 
Besaemer  pmo-  In  the  Bcsscmcr  practicc  of  the  Terre  Noire  Company 
Noir©.*      *"*  spiegeleisen  is  melted  in  a  Ponsard  furnace,  which  requires 

25  pounds  of  coal  to  melt  100  pounds  of  metal.  One  furnace 
serves  four  converters,  but  the  latter,  which  are  on  the 
ground  floor,  are  small  and  convert  only  4  tons  at  a  keat 
At  Terre  Noire  the  metal  is  charged  direct  from  the  blast 
furnace  into  the  Bessemer  converter.  At  some  of  the  "blast 
furnaces  of  the  company  Siemens-Cowper  stoves  are  used. 
The  company  is  noted  for  its  production  in  commercial 
mghgrade quantities  of  high-grade  ferro-manganese  in  the  blast  fur- 
nace.  The  highest  it  has  made  contains  85  per  cent,  of 
manganese,  6.7  per  cent,  of  carbon,  and  8  per  cent,  of  iron. 
Ferro-manganese  of  from  71  to  76  per  cent,  of  manganese  is 
made  from  ores  of  36  to  40  per  cent,  of  manganese,  and  with 
about  2.75  tons  of  coke  to  the  ton  of  product,  the  blast  being 
about  7150  0.  An  average  daily  production  of  11  to  12  tons 
is  obtained  in  a  furnace  which  would  produce  42  tons  of 
Ferro-aUicium.  Bcsscmcr  pig-irou  in  the  same  time.  Ferro-silicium  is  also 
manufiictured  at  Terre  Noire  in  the  blast  furnace,  the  com- 
position of  two  samples  being  as  follows:  (1)  Iron,  68.50; 
manganese,  20;  carbon,  1.50;  silicium,  10.  (2)  Iron,  76.77; 
manganese,  14;  carbon,  1.60;  silicium,  7.50.  The  Siemens- 
tin  pte"*"^^^'  Martin  plant  at  Terre  Noire  is  very  complete  and  elaborate. 

The  cost  at  these  works  of  a  metric  ton  of  Siemens-Martin 
steel,  made  by  the  "pig  and  seraph  process,  is  given  as  fol- 
lows: Materials  used  in  the  charge,  $21.80;  coal,  $1.94; 
labor,  $4.10 ;  total,  $27.84.  In  1877  the  Terre  Noire  Com- 
pany produced  106,000  metric  tons  of  coal,  200,000  tons  of 
of  iron  ore,  168,000  tons  of  pig-iron  and  spiegeleisen,  and 
147,600  tons  of  cast  and  wrought  iron  and  steel. 
Sajnt-Chamond.  The  paviliou  occupicd  by  the  enterprising  company  of 
iron  and  steel  manufacturers  at  Saint-Chamond,  also  in 
the  department  of  the  Sa6ne-et- Loire,  was  well  filled  with 
specimens  of  cannon  and  projectiles ;  railroad  material  and 
marine  appliances;  iron  and  steel  beams,  bars,  plates,  and 
sheets;  steel  tires  and  springs;  pig-iron,  spiegeleisen,  iron 
m^rwork.*^^  orcs,  ctc.    Thc  compauy  makes  a  specialty  of  railroad  and 
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marine  work.    Several  locomotives  and  cars  and  a  large      rJ^^cE. 
collection  of  polished  and  firactured  iron  and  steel  rails  Saint^hamoniL 
were  exhibited;  also  car  wheels  of  wrought  iron  with  steel 
tires.    Of  the  marine  articles  on  exhibition  several  armor 
platen  of  great  thickness  were  most  conspicuous.    Some  of   Annorp)»t<». 
these  were  rolled  much  thicker  at  one  edge  than  at  the 
other,  the  thinner  part  to  go  under  the  water.    The  frag- 
ment of  an  iron  armor  plate  thus  rolled  was  shown,  one 
edge  of  which  was  14  inches  thick  and  the  other  9  inches; 
several  indentations  showed  that,  notwithstanding  its  thick- 
ness, it  had  been  almost  perforated  by  projectiles  hurled 
against  it.    A  model  of  the  rolls  by  which  these  plates 
were  produced  was  exhibited.    The  display  of  steel  cannon    steei    cauuon 
and  cast- steel  cannon  balls  was  large,  the  tube  of  one  can-  "**  ^^^ 
uon  weighing  almost  7  metric  tons.    A  cast-steel  ingot,   steei ingots auii 
weighing  40  metric  tons;  a  steel  craukaxle,  weighing  3^°  ^^*^ 
tons;  a  8hii>'s  keel  of  wrought  iron,  49  feet  long,  and  weigh- 
ing 5,170  pounds;  and  several  hirge  cast-steel  plates  for 
various  purposes,  were  especially  noticeable.    Cast-steel 
beams,  steel  disks  for  circular  saws,  thin  sheets  of  crucible 
steel,  bent,  twisted,  and  fractured  bars  of  iron  and  steel, 
and  many  other  specimens  completed  a  very  interesting  col- 
lection of  iron  and  steel  products.    Of  the  models  shown    Mwieia  of  lar 
th^^  was  one  of  a  tweiity-ton  Pemot  lumace  in  use  at  the 
works.    The  steel  made  at  Saint-Chamond  is  made  in  Sie- 
inens-Martin-Pemot  furnaces.    Iron  is  also  puddled  in  Per- 
not  furnaces.    The  works  produce  beams,  springs,  tires, 
cannon,  rails,  armor  and  other  plates,  and  merchant  iron 
and  steel.    Sieel  t)eams  are  a  specialty,  and  are  made  up  to 
two  feet  in  width  by  a  peculiar  universal  train. 

The  company  which  ox)erates  the  extensive  works  at  Saint-  p]^^*]^**?^^  „JS' 
Chamond  has  a  capital  of  $2,600,000,  employs  from  5,000  ^fju^t urea, 
to  0,000  workmen,  and  manufactures  from  40,000  to  45,000 
tons  of  iron  and  steel  annually.  Its  works  proper  are  in 
five  divisions,  and  in  addition  it  has  seven  blast  furnaces — 
four  cold-blast  charcoal  in  Corsica  and  three  hot-blast  coke 
near  Saint-Chamond. 

In  the  main  building  of  the  Exposition  and  in  the  an-  other  ftmo^ 
nexes  there  were  exhibited  the  products  of  many  other  iron 
and  steel  establishments  of  France,  a  majority  of  all  these 
estabhshments  in  the  country  being  represented.  Speci- 
mens of  pig-iron  and  iron  ores  from  all  parts  of  France  and 
adjacent  soorces  of  supply  were  shown. 

One  of  tho  largest  armor  plates  at  the  Exposition  was  ex-    Mami  Biotu- 
hibited  by  Marrel  Brothers;  it  was  13.94  feet  long,  5.24 feet   Armor piate*. 
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raAHCfc.       wide,  2.34  feet  thick,  and  weighed  38  metric  tons.    It  was 
made  of  paddled  iron. 

Mar«©iUei!Com.  The  Marseilles  Company  exhibited  specimens  of  spiegel- 
eisen  and  ferro-manganese  from  its  Saint  Lonis  blast  far- 
naces,  and  also  exhibited  ores  from  Italy,  Spain,  and 
Algeria. 
AoKi?c!Im  iff?  ®  Denain  and  Anzin  Company  presented  a  very  impos- 
ing column  of  iron  and  steel  rails  and  other  iron  and  steel 
products,  inclading  iron  made  in  a  revolving  puddling  fur- 
nace of  the  Crampton  pattern. 
Champagne  The  Champagne  Company  exhibited  a  large  collection  of 
iron  ores,  and  of  pig-iron  made  with  both  charcoal  and  coke. 

Hoitzcr  &  Co.  Jacob  Holtzcr  &  Co.  exhibited  chrome  pig-iron  and  steel, 
the  latter  showing  a  very  fine  fracture.  This  firm  also  ex- 
hibited a  very  large  and  complete  assortment  of  steel  bars 
of  all  sizes,  as  well  as  steel  castings,  tools,  cannon,  and  raw 
materials. 

oompoffnie  de  The  Oompagfiie  de  VHorme  showed  samples  of  wrought 
iron  tempered  in  salphuric  acid  to  increase  its  tensile 
strength. 

c^  Company  The  Coal  Company  of  Anzin,  the  largest  mining  company 
in  France,  exhibited  a  fine  model  of  its  mines,  at  which  are 
employed  about  15,000  persons.  This  company  owns  about 
70,000  acres  of  land,  and  produces  about  2,000,000  tons  of 
coal  annually. 

Engines    and  Engines  and  mdohinery. 

machinery.  •'  ^ 

steam^gines.  The  display  made  by  France  of  steam-engines  and  loco- 
motives was  the  largest  in  the  Exposition,  and  showed  to 
great  advantage.  Many  of  the  engines  were  in  motion,  and 
in  ease  of  movement,  smoothness  of  finish,  and  adaptation 
to  the  uses  to  which  they  were  applied  they  compared  favor- 
ably with  the  best  engines  in  use  in  the  Fnited  States.  I 
was  esx>ecially  pleased  to  see  two  Corliss  engines  of  French 
manufacture  in  operation,  each  of  about  50  horse-i)ower. 
The  largest  engine  in  the  Exposition  buUding  was  a  French 
engine  of  700  horse-power.  The  display  of  pumping  ma- 
Beet-togar  ma-  chiuery  was  large,  as  was  also  that  of  machinery  for  the 
cbinery.  manufacture  of  beet  sugar,  which  machinery  we  have  not 

Mining  maciiin- yet  had  occasiou  to  make  in  our  own  country.    In  mining 
*'^*  machinery  the  French  department  was  rich,  and  it  was  ap- 

parent that  in  the  working  of  coal  mines  esx>ecially  the 
French  had  made  great  progress,  and  have  probably  no  su- 
Agriooitoraiperiors.    Of  agricultural  machinery  the  French  display  was 
machinery.        exceedingly  creditable.    Although  Great  Britain  and  the 

United  States  each  surpass  France  in  this  field  of  invention, 
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it  must  be  conceded  that  she  is  rapidly  adopting  their  best  con-      "^^ 
ccptions,  and  a  field  trial  of  competing  agricultural  machinery   Machinery. 
doriDg  the  summer,  which  I  witnessed,  fully  attested  this  fact. 
France,  indeed,  manifests  wonderful  progress  in  the  quick-  n,J^*i^^tfor^ 
iiess  with  which  she  perceives  and  the  readiness  with  which  ©J^  mechanical 
she  accepts  foreign  mechanical  ideas.    Long  ago  Nasmy  th,    xasmyth. 
the  English  inventor  of  the  steam-hammer,  found  that 
Frenchmen  could  perceive  its  great  advantages  and  possi- 
bilities when  his  own  countrymen  could  not.    Neilson's  hot-   xeiiaon. 
blast,  invented  in  Scotland  in  1828,  was  used  in  France  in 
1S32;  the  manufacture  of  Bessemer  steel,  invented  in  Eng- 
land in  1857,  was  introduced  into  France  in  1859  at  Sireuil. 
The  Whitwell  stoves  are  in  more  general  use  in  France  than   whitweu. 
in  England.    The  most  recent  exhibition  of  this  progress- 
ive mechanical  spirit  is,  perhaps,  shown  in  the  introduction 
upon  at  least  two  French  railroads  of  the  Westinghouse    westinghouso. 
air-brake,  an  American  invention.    In  the  substitution  of 
steel  for  iron,  now  rapidly  taking  place  in  many  countries, 
France  is  not  behind  any  of  her  contemporaries. 

Tools  and  hardware.  Tools  and  hard- 

ware. 

The  French  display  of  machine  tools,  wood-working  ma- 
chinery, textile  machinery,  gas  and  water  pipe,  general  cast 
iogs,  cooking  ranges,  saws,  and  edge  tools,  and  fine  cutlery 
was  in  the  main  praiseworthy,  and  in  some  respects  unsur- 
passed in  quality,  as  it  was  unequaled  in  extent  and  variety. 
English  exhibitors  of  competing  articles  frankly  admitted 
the  excellence  of  these  exhibits,  and  with  regard  to  some  of 
them  they  also  admitted  that  France  would  hereafter  fully 
supply  her  own  markets,  and  in  part  supply  the  markets  of 
her  Continental  neighbors. 

Iron  and  steel  statistics.  .tltuuc?^  '^^^ 

A  pamphlet  lies  before  me  which  contains  a  list  of  several 
hundred  blast  furnaces  and  iron  and  steel  rolling  mills  in 
France.    It  is  noticeable  that  more  than  one-half  of  the  roll-  r^^^lx^^xi 
ing  mills  are  connected  with  blast  furnaces;  and  it  is  also ^^^^""*'^*^"- 
worthy  of  remark  that  the  iron  and  steel  industries  of  France 
are  widely  distributed,  showing  an  equally  wide  distribution  ti^^of  fron'anli 
of  the  raw  materials  of  manufacture  and  great  facility  in  **®®^  industries, 
procuring  those  of  neighboring  countries.    Her  own  large 
supply  of  native  ores  is  supplemented  by  the  abundant  sup-    French  ores, 
ply  of  foreign  ores  of  extraordinary  richness  which  are  found    ores  of  Elba, 
near  at  hand  in  Elba,  Spain,  and  Algeria;  while  Belgium  and oermaS""' 
and  (Jermany  may  be  drawn  upon  for  ores  of  comparatively 
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Tf^^^-       inferior  quality.    The  substitation  of  Bessemer  steel  for  iron 

has  largely  decreased  the  mining  of  native  ores  in  France, 

and  increased  the  use  of  Spanish  and  Mediterranean  ores. 

piSSTctio^kS'.  In  1877  the  production  of  the  former  was  about  2,000,000 

^*'^**°°*-        tons,  and  the  importation  of  the  latter  was  975,031  tons.    In 

1878  the  importation  was  932,284  tons.    France  exported 
79,113  tons  of  ore  in  1877,  and  79,530  tons  in  1878. 
Production  and     The  aunual  productiou  of  coal  in  France  is  about  17,000,000 

consumption    of  ^  ^         ' 

«ooi  in  France,    tous,  the  aunual  consumptiou  about  23,000,000  tons,  and  the 

annual  exportation  to  neighboring  countries  about  800,000 
tous,  leaving  about  7,000,000  tons  to  be  imported.    This  de- 
ficiency is  supplied  partly  from  Belgium  and  partly  from 
England  and  Westphalia.    In  187G  Belgium  furnished  50 
per  cent,  of  the  whole  importation,  England  36  per  cent, 
Artificial  faei.  and  Wcstphalia  14  per  cent.    About  700,000  tons  of  artificial 
fuel,  or  briquets,  are  annually  manufactured  in  Franco  from 
the  refuse  of  coal  mines.    The  production  of  coal  in  France 
Coal  measures,  jjas  doublcd  sincc  1800.    The  coal  measures  are  principally 
found  in  the  departments  of  Pas-de-Calais,  Nord,  Loire,  and 
Sa6ne-et-Loire. 
Production  of     Thc  productiou  of  pig  or  cast  iron  in  France  amounted  to 

pig.iron.  112,500  metric  tons  in  1819,  to  200,361  tons  in  1830,  to  347,773 

tons  in  1840,  to  415,053  tons  in  1850,  to  898,353  tons  in  1800, 
and  to  1,200,348  tons  in  1860.  During  the  years  1874  to  1877 
the  production  was  annually  about  1,400,000  tons.  The  ex- 
act figures  for  1878  are  not  authoritatively  published,  but 
the  approximate  production  for  the  year  has  been  placed  at 

f^^J^^^     «' 1,4 17,073  tons,  showing  a  slight  increase.    In  1861  there 

were  472  blast  furnaces  in  Franco,  of  which  282  used  char- 
coal, 113  coke,  and  77  mixed  charcoal  and  coke.  In  1872  the 
total  number  of  furnaces  had  decreased  to  270,  although  the 
production  of  the  year  was  much  greater  than  that  of  1861, 
the  substitution  of  coke  for  charcoal  and  the  use  of  larger 
and  better  furnaces  accounting  for  the  decrease  in  thc  whole 
number.  Of  the  270  furnaces  in  1872,  only  89  used  char- 
coal, and  40  a  mixed  fuel ;  the  remaining  135  used  coke.  The 
Production  of  annual  production  of  charcoal  pig-iron  is  now  less  than 

charcoal  pis-iron.  ^r.  .  .,,  .  «  -r^ 

100,000  tous.    It  IS  still  customary  m  some  parts  of  France 
to  make  rough  castings  direct  from  the  blast  furnace  (classed 
as  pig  in  the  above  statistics),  and  in  the  Pyrenees  iron  is 
still  made  by  primitive  processes. 
Manufacture     The  manufacture  of  iron  rails  in  France  began  about  1840, 

of  iron   rails   m  ®  ' 

iYance.  and  iu  1850  the  production  was  only  23,087  metric  tons.    In 

1860  it  was  121,348  tons,  and  in  1869  it  was  216,628  tons.  In 
1872  it  had  fallen  to  129,151  tons ;  in  1875  to  118,959  tons ; 
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ta  187G  to  77,420  tons ;  in  1877  to  73,103  tons ;  and  in  1878      ^^^cb- 
to  53,884  tons. 

The  production  of  merchant  iron  (not  including  plates  Mercbaut  ixx>n. 
and  sheets)  amounted  to  149,653  metric  tons  in  1850,  and  to 
710,935  tons  in  1872.  Since  1872  this  production,  like  that 
of  iron  rails,  has  decreased,  the  make  in  1877  being  589,559 
toDs,  and  in  1878  being  6()8,7G4  tons.  The  production  of 
plates  and  sheets  amounted  to  100,915  metric  tons  in  1865, 
and  to  129,843  tons  in  1872.  The  make  in  1877  was  107,451 
tons,  and  in  1878  it  was  105,688  tons. 

The  decrease  in  the  production  of  iron  rails  and  merchant ,  Rcducwi   pro. 

durtion   of  Iron 

iron  and  the  stationary  production  of  iron  plates  and  sheets  rails,    etc.,   ac- 
are  results  almost  wholly  due  to  the  rapid  increase  in  thetho^iDcroaM  in 
manufacture  of  steel.    In  1831  there  were  only  4,915  metric  ltc!h^  *"* 
tons  of  steel  of  all  kinds  made  in  all  France ;  in  1840  the  pro- 
duction was  only  8,263  tons ;  in  1850  it  had  reached  to  only 
10,982  tons;  but  in  1860  it  jumped  to  29,849  tons;  in  1872 ^^tati.tioe     •f 
it  was  141,705  tons;  and  in  1878  it  was  281,801  tons,  of  * 
whicli  253,536  tons  were  made  by  the  Bessemer  and  Sie- 
mens-Martin processes,  and  the  remainder  by  various  older 
processes.    The  manufacture  of  cnicible  cast  steel  in  France   Crnciwe   eaa^ 
does  not  appear  to  have  ever  much  exceeded  8,000  metric 
tons  annually,  the  production  in  1870  being  8,135  tons,  and  in 
1872  being  8,080  tons.    Of  the  reported  production  of  253,536 
tons  of  Bessemer  and  Siemens-Martin  steel  in  1878,  the  ^.^««™«i  "j* 

'  Siemens  •  Martin 

quantity  rolled  into  rails  is  placed  at  211,519  tons,    In  1876  steeL 
there  were  in  France  26  Bessemer  converters  and  25  Sie- 
mens-Martin furnaces. 

The  imports  of  pig-iron  into  France  amounted  to  212,897  ^j J^  import*, 
metric  tons  in  1877,  and  to  166,487  tons  in  1878 ;  of  iron  in 
other  forms  to  62,736  tons  in  1877,  and  to  69,965  tons  in 
1878;  and  of  steel  to  5,009  tons  in  1877,  and  to  6,173  tons 
in  1878.    Against  this  importation  France  exported  169,205    Exportation, 
tons  of  her  iron  and  steel  products  in  1877,  and  168,704 
tons  in  1878.    France  had  13,220  miles  of  raikoad  in  June,    R^uwayiu 
1878. 

In  view  of  the  present  magnificent  development  of  the 
iron  and  steel  industries  of  France,  the  conclusion  is  fully 
warranted  that  these  industries  have  before  them  a  most 
promising  fixture. 

QBEAT  BRITAIN.  o»^''  britaw. 

The  exhibit  at  Paris  by  Great  Britain  of  iron  and  steel 
and  their  products  has  been  freely  characterized  by  repre- 
sentative Englishmen,  and  representative  English  journals, 
as  incomplete  and  unsatisfactory — not  worthy  of  the  vast 
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GRBAT  BHiTAiy.  mineral  resources  and  still  vaster  metallurgical  progress  of 
their  country.    Taken  in  detail,  the  display  of  these  arti- 
cles may  have  justified  this  criticism ;  but  as  a  whole  it  was 
extensive,  varied,  and  exceedingly  suggestive  of  mechanical 
la^of^teeLete^i^^^^®^^'®'    ^^  Other  uatiou  cxccpt  Fraucc  made  so  imx>os- 
SSd°^maTfin*^o^°^  *  display  of  steel,  of  cutlery,  of  armor  plates,  of  sta- 
tools.  tionary  and  other  engines,  of  steam-pumps,  and  of  machine 

tools;  while  its  display  of  agricultural  implements  and 
machinery,  of  textile  machinery,  and  of  general  hardware 
was  the  finest  in  the  Exposition.  Its  entire  display  of  ma- 
chinery and  tools  was  more  than  creditable — ^it  was  mag- 
nificent ;  and  yet  it  must  be  confessed  that^  omitting  this 
cntiSry!^"™  ^^  feature,  and  omitting  also  the  splendid  show  of  hardware 

and  cutlery,  the  exhibit  of  iron  and  steel  and  their  products 
by  the  leading  nation  of  the  world  engaged  in  their  manu- 
facture was  not  such  as  she  could  have  made  nor  such  as 
was  due  to  her  reputation.  Especially  was  there  noticeable 
the  absence  of  a  large  assortment  of  the  products  of  the 
Bessemer  and  open-hearth  processes,  in  the  invention  and 
perfection  of  which  processes  Great  Britain  is  entitled  to  the 
highest  honors.  Such  products  as  w^re  exhibited  were 
Besromer  rails  chiefly  Bcsscmcr  Kiils  and  Siemens-Martin  plates,  and  the 

and    Siemens-  _ 

MaHin  plates,     abseucc  of  othcrs  would  seem  to  warrant  the  conclusion 

that  on  the  Continent  and  in  the  United  States  the  tendency 
to  adapt  Bessemer  and  open-hearth  steel  to  the  manufacture 
of  articles  for  which  other  steel  and  iron  have  heretofore 
been  required  is  stronger  than  in  Great  Britain.  This 
view  would,  however,  be  erroneous.  Great  Britain  failed 
to  make  a  complete  display  of  the  capabilities  of  Bessemer 
and  open-hearth  steel;  but  she  has  not,  therefore,  confessed 
that  she  has  failed  to  observe  and  to  utilize  them.  On  the 
contrary,  there  is  abundant  evidence,  to  be  noted  further  on 
in  this  report,  that  she  is  abreast  of  other  nations  in  adapt- 
ing Bessemer  and  open-hearth  steel  to  miscellaneous  uses. 

Exhibits  of  steeL 

Steel  exhibits.  v  )f  the  display  of  Bessemer  steel  in  the  British  sectiim 
V  h  ^^^rf^'  ^^^®  prominent  firm  of  Bolckow,  Vaughan,  &  Co.,  of  Middles- 
borough,  contributed  finished  products  in  various  forms, 
but  principally  rails  from  their  steel  works  at  Eston,  which 
were  established  in  1877,  have  four  eight-ton  converters, 
and  can  produce  2,000  tons  of  rails  weekly.  They  also  con- 
in^riais"^  "'^  tributed  complete  samples  of  the  raw  materials  used  at  their 

works,  the  ore  coming  from  the  west  coast  of  England  and 
fix)m  Bilbao,  in  Spain. 
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Tbe  well-known  Ann  of  Brown,  Bay  ley,  &  Dixon,  of  Shef-  qbbatbbitain 
field,  made  a  fine  display  of  Bessemer  rails,  tires,  axles,  ^^j^^^^®^" 
bars,  etc.    They  exhibited  a  rail  130  feet  long,  rolled  direct 
from  the  ingot,  and  bent  into  four  lengths  of  32  feet  each, 
the  whole  measuring  4i  feet  across.    Among  the  tires  ex-    Raiia.  tires,  and 
bibited  by  this  firm  were  two  of  9  feet  in  diameter,  one  pol- 
isbeil  and  the  other  unpolished.    Their  locomotive  springs 
were  very  fine,  as  were  their  large  and  small  chains. 

The  celebrated  steel-making  firms  of  John  Brown  &  Co.  John  Brown  & 
and  Charles  Gammell  &  Co.,  of  Sheffield,  also  exhibited sam-  chorica  cam- 
pies  of  their  Bessemer  rails,  axles,  etc.  Steel  armor  plates  Piate«,raii8,  ana 
formed  an  impressive  feature  of  their  exhibits. 

A  Bessemer  steel  boiler-plate,  of  superb  quality,  which ,  '^eat  cumber- 
had  been  subjected  to  a  test  of  the  utmost  severity,  was  ex-  st^i  company, 
hibited  by  the  West  Cumberland  Iron  &  Steel  Company. 

Of  Siemens  steel,  made  by  the  "ore"  process,  the  only 
noticeable  display  was  made  by  the  Landore  Company,  of  p^^®**  ^'°™ 
which  Dr.  Siemens  himself  is  the  head.    The  exhibit  of  this    ^'  Siemens. 
company,  in  an  annex  to  the  main  building,  embraced  speci- 
mens of  rolled  and  forged  steel  in  various  minor  forms;  also 
heavy  ship  plates  of  the  same  material ;  also  rails,  angles,    shin     putes, 
beams,  tures,  and  axles.    The  exhibit  was  scarcely  such  in  ^d*!^t?"'^*'^* 
location,  style,  and  variety  of  samples  as  might  have  been 
expected  from  this  company. 

One  of  the  most  interesting  of  the  British  steel  exhibits        whitworth 
was  that  which  embraced  various  sanl|)les  of  the  "  Whit- 
worth  metal,''  to  which  much  importance  has  been  attached 
in  Great  Britain  in  connection  with  the  manufacture  of  ord- 
nance and  other  articles  by  the  Siemens  and  Siemens- Martin 
processes.    The  exhibit  was  large,  and  of  a  character  to 
favorably  impress  the  visitor.    The  metal  is  made  of  more 
than  ordinary  solidity  and  tenacity  by  being  cast  under  hy-  »^^^^?^t- 
(kauUc  pressure.    Cannon  and  shells  of  this  metal  are  said  ^k- 
to  withstand  the  severest  tests,  a  claim  that  received  confir- 
mation from  some  of  the  samples  submitted.    A  propeller    hoUow     pro 
shaft  was  exhibited,  forged  hollow,  which  it  was  claimed  was  ^  ^'^  *  "^ 
much  stronger  than  a  solid  wrought-iron  shaft  of  the  same 
siise,  which  would  weigh  one-half  more.  This  shaft,  forged  from 
a  hoop  of  compressed  steel,  was  33  feet  7  inches  long,  the  out- 
side diameter  17^  inches,  and  the  diameter  of  the  bore  11§ 
inches.    A  hydraulic  cylinder  of  this  metal  was  shown  which 
was  represented  to  stand  a  pressure  of  four  tons  to  the  square 
inch.    For  machine  tools,  in  which  strength  combined  with  comp^^etert^ 
Hghtuess  is  desirable,  the  compressed  steel  is  claimed  to  have 
no  equal.    Sir  Joseph  Whitworth's  aim  has  been  to  produce 
a  steel  that  would  bo  free  from  blow-holes,  and  this  result 

2  p  B ^VOL  3 
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GREAT  BRITAIN.  ]^q  ]y^Q  accoinplishcd  by  raeclianical  means.    It  has  already 
been  stated  in  this  report  that  a  similar  result  has  been 

Terrox^hrcom-C^^^°^®^  ^Y  ^he  Teire  Noire  Company,  in  France,  through 

pany.  chemical  combinations. 

^H^^eid'8  steel     Hadficld's  Steel  Foundry  Company,  of  Sheffield,  exhibited 

pany.  cruciblc  stcel  castings,  in  various  forms,  principally,  however, 

as  railroad  appliances,  includingvery  light  wheels  for  street 
railroads.  The  wearing  qualities  of  these  wheels  are  doubt- 
less excellent,  but  they  are  hardly  superior  in  this  respect  to 
sti^t  railway  American  chilled  cast-iron  wheels,  while  they  are  much  more 
expensive.  Their  extreme  lightness,  however,  is  a  recom- 
mendation, although  it  may  be  doubted  whether  they  are 
much,  if  any,  lighter  than  the  best  cast-iron  wheels  on  Ameri- 
can street  railroads. 

Attwooii'ssteei.     Stccl  whecls  of  various  sizes,  from  colliery  sheaves  to  car 

wheels,  made  from  Attwood's  steel,  at  the  Stanner^s  Close 

Steel  Works,  at  Wolsingham,  were  also  exhibited,  as  were 

other  steel  castings  and  steel  forgingsfrom  the  same  works. 

Guy   &    Co.,     The  exhibit  made  bv  the  cast-steel  makers  of  Sheffield  was 

^  ^  ^'  not  large,  but  it  was  interesting  and  valuable.    Tool  steel 

was  shown  in  great  variety  by  Guy  &  Co. 
jowitt  &  Sons,     Jowitt  &  Sons  showed  circular  saws  with  perforated  teeth ; 

circular  saws.  *  ' 

one  of  the  saws  was  7  feet  and  3  inches  in  diameter. 
siebohm    ^     Sicbohm  &  Dieckstahl  exhibited  many  fine  steel  fractures, 
Dieckstabi.        showiug  their  steel  to  be  of  exceptional  excellence ;  other 

firms  showed  cast  Aeel  in  various  forms  and  tools  made  from 
it. 
Andrew  &  Co.,     Audrcw  &  Co.,  of  the  Toledo  Works,  showed  a  piece  of 
^  ™*  cast-steel  wire  rod,  IN^o.  2  wire  gauge,  1,250  feet  long. 

Thomas    Tur-     Thomas  Turtou  &  Sons  made  a  fine  display  of  cast-steel 

ton      &       Sons'  .  *       "^ 

springs.  springs. 

The  most  extensive  of  the  Sheffield  cast-steel  exhibits  was 
waiiamjcssopthat  of  William  Jessop  &  Sons,  who  exhibited  a  full  assort- 

&.  Sons 

meiit  of  their  products,  a  leading  feature  of  which  was  a 
Saws,  ingots,  steel  disk  or  saw  plate,  10  feet  8  inches  in  diameter,  ^  of  an 
inch  thick,  and  weighing  2,G88  pounds.  This  firm  also  ex- 
hibited a  block  of  best  ca«t  steel,  20  inches  square,  and 
weighing  1  ton  and  lOcwts. ;  also  other  ingots  of  large  size, 
broken  and  showing  fine  fractures ;  also  specimens  of  cru- 
cible steel  boiler  plate,  bent,  twisted,  and  punched  cold. 

A  few  cast-steel  manufacturers  at  Newcastle-on-Tyne  and 
elsewhere  also  exhibited  their  products. 

Tools  and  cutlery, 

Sheffield  made  a  good  display  of  cutlery,  saws,  and  edge, 
tools,  and  this  was  supplemented  by  like  contributions  from 
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Other  British  manufacturing  centers ;  but  the  whole  British  qrbat  pnrrAiy. 
exhibit  of  these  articles  was  inferior  in  extent  to  that  of 
France,  and,  in  some  respects,  was  fully  equaled  by  it  in 
quality.    The  French  saws  at  the  Exposition  were  especially    ^^^  " 
noticeable  and  excellent. 

Iran  products,  iron  producU. 

Of  iron  products  proper  and  the  raw  materials  of  their 
manufacture  the  best  display  in  the  British  section  was  made 
bv  the  Cleveland  and  North  of  England  district.    The  iron-  ^  cievo^d  and 

'^  North  of  England 

masters  of  this  district  showed  commendable  enterprise  in  dutrict. 
the  extent,  variety,  and  neatness  of  their  display.    They  ex 
hibited  the  exact  quantity  of  coke,  ore,  and  limestone  used 
in  the  production  of  one  ton  of  Cleveland  pig-iron,  namely, 
a  pillar  of  native  iron  ore  10  feet  high  and  weighing  3aV 
toDs,  24  cwts.  of  Durham  coke,  and  12  cwts.  of  Weardale 
limestone.    Various  samples  of  pig-iron,  castings,  wrought-  ^Samples  of  iron- 
iron  tubes,  plates,  sheets,  rails,  girders,  etc.,  were  also  shown. 
The  castings  exhibited  by  the  proprietors  of  the  Acklam  Ackiam  works. 
Works,  at  Middlesborough,  including  garden  chairs,  umbrella 
stands,  and  similar  light  wares,  were  cast  directly  from  the 
Wast  furnace,  the  better  to  show  the  quality  of  the  Cleve- 
land metal  for  foundry  purposes.    Mr.  I.  Lowthiau  Bell,  M.       i.  Lowthian 
P.,  exhibited  samples  of  Cleveland  iron  from  which  the  large 
percentage  of  phosphorus  originally  contained  in  it  (1.2  to 
1.75)  had  been  almost  entirely  removed  by  his  oxide  of  iron 
process.    He  also  exhibited  samples  of  steel  made  from  this 
iron.    Specimens  were  also  shown  by  Hopkins,  Gilkes,  &  nopkin8,GnkB5 
Co.,  of  Middlesborough,  of  iron  made  in  the  Danks  puddling 
furnace  from  Cleveland  pig-iron.     They  fully  established 
the  claim  for  excellence  that  has  been  made  for  this  iron, 
and  it  was  not  sur,  rising  to  learn  that  it  is  competing  with 
the  best  Staffbrdshire  brands.    It  possesses  a  tough  fiber 
and  great  tensile  strength.    Siemens-Martin  steel  made  from 
this  iron  was  also  exhibited.    The  Danks  furnace  has  been    Danks  furuace 
proved  to  be  apowerful  agency  in  the  elimination  of  phospho- 
rus from  Cle^'^eland  pig-iron,  but,  although  successfully  com- 
peting in  quality  and  price  in  the  manufacture  of  the  very 
best  bar  iron,  the  proprietors  cannot,  by  its  instrumentality, 
make  iron  rails  of  sufficient  hardness  to  compete  with  Bes 
semer  rails  in  wearing  qualities. 

The  Cleveland  and  North  of  England  district  is  the  most     iramenRo  pro. 
piTKlactive  iron  district  in  the  world.    It  embraces  less  than  ciovSand**    ami 
three  English  counties — Northumberland,  Durham,  and  thcdufriit^^'"^*^*' 
North  Riding  of  Yorkshire — and  yet  its  annual  production 
of  pig- won  during  the  years  1871  to  1878,  both  inclusive. 


aaces. 
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GREAT  BBTTAaf.  averagcd  over  2,000,000  English  tons.  In  each  of  these 
rorthon^ffi^d  y^^^  ^^  produced  more  pig-iron  than  any  other  country,  the 
district.  United  States  alone  excepted,  and  in  the  years  1875, 1876, 

and  1877  it  produced  more  than  the  United  States,  the  exact 
figures  for  1877  being  as  follows :  Cleveland,  2,138,378  tons  5 
United  States,  2,066,694  tons.  In  1878  the  production  of 
Cleveland  declined  to  2,023,177  tons,  which  was  less  than 
that  of  the  United  States  in  the  same  year.  There  are  165 
Blast  funwces.  blast  fumaccs  in  this  district,  some  of  them  being  the 
largest  in  the  world.  Of  these,  92  were  in  blast  and  73 
were  out  of  blast  in  December,  1878.  In  1840  the  number 
of  blast  ftimaces  was  less  than  a  dozen,  and  they  were  all 
small.  The  district  produces  about  one-third  of  the  total 
pig-iron  product  of  Great  Britain  It  also  produces  over 
Coal.  31,000,000  tons  of  coal  annually,  or  about  23  per  cent,  of 

the  immense  coal  product  of  the  kingdom.  Until  a  year  or 
two  ago  it  was  also  very  prominent  in  the  manufacture  of 
Paddling  for-  finished  iron.  Of  7,159  puddling  furnaces  in  all  Great  Brit- 
ain, 1,894  are  to  be  found  in  this  district.  The  extreme 
cheapness  with  which  Cleveland  pig-iron  can  be  made  brings 
it  into  successful  competition  with  the  pig-iron  of  Scotland 
and  other  districts  of  Great  Britain,  and  with  that  of  Bel- 
gium, Germany,  and  other  Continental  countries.  The  fa<5t 
is  to  be  noted,  however,  that,  notwithstanding  this  cheap- 
ness and  the  rapid  growth  of  the  Cleveland  iron  district  in 
Exports  of  pig- the  last  ten  years,  the  exports  of  pig-iron  from  all  Great 
Britain  since  1873  have  annually  been  less  than  in  1871, 
showing  that  Cleveland  pig-iron  is  merely  taking  the  place 
in  foreign  markets  of  other  British  pig-iron,  particularly 
that  of  Scotland. 
sonth  Stafford.     The  district  of  South  Staffordshire  is  the  great  center  of 

shire  district.  ^ 

the  finished  iron  trade  of  England.    It  contains  125  separate 
and  distinct  iron  works,  or,  as  we  say  in  our  country,  roll- 
ana  pSSi^Sl?^^  mills,  having  over  2,000  puddling  furnaces,  out  of  a  total 
naoes.  of  7^159  in  the  whole  of  Great  Britain.    It  also  contains  148 

BiMt  furnaoeft.  blast  fumaccs  out  of  a  total  of  977  in  the  kingdom.  Of  the 
whole  number  in  the  district  only  38  were  in  blast  in  De- 
cember, 1878.  But  of  the  large  iron  interests  packed  in 
this  small  territory  very  little  display  was  made  at  Paris. 
Several  fii*ms  exhibited  specimens  of  sheet-iron,  some  of 
which  were  bent  into  various  shapes  to  show  their  excellent 
quality. 
North  Stafford-     Earl  Granville,  of  North  Staffordshire,  and  the  Lilleshall 

shire  and  Shrop-  «  «, 

•hire.  Company,  of  Shropshire,  showed  samples  of  their  iron  ore, 

coal,  and  pig-iron. 
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The  Snedshill  Iron  Company,  of  Shropshire,  made  a  fine  obkat  BmrALx. 
display  of  boiler  plates,  rods,  bars,  etc.  com^y"^  ^'"° 

The  Shelton  Bar-Iron  Company,  of  North  Staffordshire,    sheiu»n    Bar 
showed  fine  samples  of  its  rails,  angles,  tees,  girders,  plates,     "  o^p^^^ 
etc. 

The  North  Lonsdale  Iron  and  Steel  Company,  and  the, North ixinadaio 

'  Irou    and    Steel 

firm  of  Harrison,  Ainslie,  &  Co.,  both  of  Lancashire,  showed  company, 
samples  of  their  pig-iron  and  raw  materials. 

The  Leeds  Forge  Company,  of  Leeds,  Yorkshii-e,  exhib-    Leeds    Forge 
ited  in  a  small  case  samples  of  excellent  boiler  plate,  folded  °™^^^* 
sixteen  times  without  crackins";  also  shafts  and  locomotive    Boiiera.  sUaita, 

and  axleift. 

axles  of  sui)erior  quality.  This  company  also  exhibited 
Fox's  patent  corrugated  flue  for  steam-boilers,  the  inven-^n^gatediiues. 
tion  of  Mr.  Sampson  Fox,  the  managing  director  of  the 
company.  This  flue  is  made  from  best  Yorkshire  cold-blast 
pigiron,  and  the  following  advantages  are  claimed  for  it : 
^'Increased  strength  against  collapse;  much  thinner  plate 
thau  usual  may  be  used  and  higher  pressure  adopted  with 
increased  safety;  increased  heating  surface;  a  more  effective 
heating  surface — due  to  flame  impinging  on  corrugated 
surfaces;  more  elasticity  longitudinally  compared  with  a 
plain  flue;  and  increased  circulating  action  of  the  water — 
due  to  steam  being  formed  in  the  annular  grooves  or  corru- 
gations." 

W.B.  Wright  &  Co.,  of  Bristol,  exhibited  specimens  of^w.  B^wnght 
their  galvanized  sheet-iron,  including  a  sheet  IG  feet  long,  siiect-'iron. 
^th  eight  3-inch  corrugations,  and  of  24  Birmingham  wire 
guage,  claimed  to  be  the  largest  sheet  of  the  kind  ever 
rolled. 

Other  specimens  of  galvanized  iron  sheets  were  exhibited 
in  the  British  section ;  also  tin  and  terne  plates,  galvanized    Tin  and  temo 
and  other  wire,  and  a  long  list  of  minor  iron  and  steel  pro-  ^  Viro. 
dacts. 

The  iron  and  steel  industries  of  Scotland  and  Wales  were    iron  and  sted 
very  meagerly  represented.    In  Scotland  there  are  22  roU-iS^Sand^JSH.' 
ing  miUs,  345  puddling  furnaces,  and  155  blast  furnaces. 
In  all  Wales  and  Monmouthshire  there  are  over  20  rolling 
mills,  over  800  puddling  furnaces,  and  174  blast  furnaces. 
The  Great  iron  ship-building  Arms  on  the  Clyde,  the  Tvne,      ship-buiidinj,' 

,?,,«,  -.  .  ^^.  .  ,     .  1  "  ^,      Anns  °o^   rtpn» 

and  the  Thames  made  no  sign.    Ot  iron  bridges,  or  the  sent«d. 
parts  composing  them,  there  was  no  display  worthy  of 
special  mention.     Of  the  excellent  coal  and  coke  of  the 
United  Kingdom  the  display  wa«  ample. 
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GREAT  BRiTAiy.  Mdchincry^  etc, 

Machincrj-. 

But  what  Great  Britain  lacked  iu  iron  and  steel  exhibits 

she  made  up  in  all  kinds  of  machinery.    Her  display  of 

^  A^dmirabie  ex-  agri^juj^m^ai  machinery  was  very  large,  the  best  she  ever 

made,  but  its  merits  were  stoutly  contested  by  French  and 
niaehiSe^"^'^"^^  American  exhibitors.    Of  mowers,  reapers,  thrashers,  cul- 
tivators, plows,  aud  the  long  line  of  agricultural  machines 
and  implements  now  regarded  as  essential  to  progressive 
agriculture,  the  British  section  contained  a  large  and  ex- 
cellent assortment.     A  prominent  feature  of  the  British 
-sujam-piowu.    agricultural  machinery  exhibit  was  the  steam-plow,  which 
has  not  yet  been  brought  into  use  in  either  France  or  Amer- 
ica, except  experimentally,  although  largely  employed  in 
England.     The  introduction  of  this  great  labor-saving  ma- 
chine upon  our  Western  prairies  may  be  presumed  to  be 
among  the  possibilities  of  the  near  future,  as  may  also  the 
introduction  upon  American  farms  of  another  feature  of 
Beet-sugar  in-  Europcau  agriculturc,  the  beet  sugar  industry.      In  the 
British  section  there  was  a  display  of  stationary,  portable, 
steam-engines,  locomotivc,  firc,  and  marine  engines  that  was  almost  be- 
Gaiioway&son.  wildering  in  its  extent  and  variety.    Galloway  &  Son,  of 
Manchester,   exhibited    a   300-horse- power   engine   which 
attracted  much  attention.    It  had  two  cylinders,  one  high 
and  the  other  low  pressure.   The  workmanship  was  excellent. 
chiS«?y*"***'  ™*-Of  steam-pumps,  hydraulic  cranes,  and   other  hydraulic 

machinery,  portable  forges,  steam-hammers,  wood-working 
Machine  tools,  machinery,  and  machine  tools  generally,  the  display  was 
Appleby  Bro-  also  large.  Two  steam-cranes,  exhibited  by  Messrs.  Appleby 
steam-cranes.  Brothers,  deserve  special  mention.    The  exhibit  of  textile 

Textilemachin-  '  a         j.         ^  i     i 

ery.  machinery  was  magnificent  and  unequaled. 

It  has  already  been  remarked  that  iu  the  nature  of  things 
it  is  impossible  to  exhibit  at  an  international  exhibition 
many  of  the  processes  of  iron  and  steel  manufacture.    In 
the  British  section  there  was,  therefore,  but  little  to  sug- 
gest the  methods  by  which  the  greatest  iron  and  steel  pro- 
ducing country  in  the  world  has  attained  its  pre-eminence, 
whitweii  stoves.     A  model  and  drawings  of  the  Whitwell  stoves  were  ex- 
hibited by  the  Messrs.  Whitwell. 
&^)?:^n.^^^^*'^'     Messrs.  Brown,  Bayley,  &  Dixon  exhibited  a  design  of 
i)iSt**?pparat^n°8*^^^P^^'®  Patent  appliance  for  utilizing  the  heat  from  Besse- 
mer converters,  by  carrying  the  flame  through  a  stack  or 
chimney  into  a  stove  containing  a  series  of  pipes,  through 
which  the  blast  for  melting  pig-iron  is  forced. 
Charles  Wood,     (^harlcs  Wood,  of  Middlcsborough,  exhibited  models  of 
Furnace  slag,  y^^^  machine  for  the  utilization  of  blast-furnace  slag. 
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Fnincis  H.  Lloyd,  of  Weduesbury,  showed  samples  of  his  qpbat  bbitaix. 
patent  open  sprays  tweers  for  blast  furnaces.  Lioyd^^^^  ^ 

Professor  Barff  exhibited  specimens  of  wrought  iron  made    Prof.  Barff: 
impervious  to  rust  by  his  coating  of  black  oxide. 

In  exhibits  of  new  or  curious  uses  for  iron  and  steel  the 
patent  iron  railway  sle^eper  of  Charles  Wood,  and  the  patent    charie*  Wood, 
elastic  embossed  railway  sleeper  of  P.  &  W.  MacLellan,  of  p.  ^  w.  Mac- 

'        Lelian.    Railway 

Glasgow,  may  be  mentioned.    The  superiority  of  wire  oversieepora. 

hempen  rope  for  ship's  cables  and  ship's  rigging  was  shown 

in  the  exhibit  of  a  wire  rope  by  the  side  of  a  hempen  one  of   wire  ropo. 

double  the  size,  but  of  less  strength.    Railway  car  wheels    carwueeu. 

with  wooden  and  others  with  paper  centers  were  shown ; 

the  latter  are  not  much  in  use  in  Great  Britain,  or  in  any 

part  of  Europe,  but  the  former  are  extensively  used  on  the 

London,  Brighton  and   South   Coast  Railroad.     Another 

noticeable  exhibit  was  that  of  iron  water-pipes  galvanized        Galvanized 

.,       .       .  ,  water plpoa. 

Upon  the  mside. 

Tin.  Tin. 

The  British  display  of  tin  and  terne  plates  and  their  pro-    Tin  plat©  man- 

^      *^  '■  *  ufocturo  scarcely 

ducts  was,  as  might  have  been  expected,  large  and  credit- oxista    in    iho 

1.1  .  ,  /.  T  \  .  .      ,  United  State*. 

able.  As  the  manufacture  ot  these  plates  is  strictly  a 
branch  of  the  iron  industry,  and  a  very  extensive  branch 
of  the  British  iron  industry,  the  fact  may  here  be  noted 
that  it  has  scarcely  an  existence  in  the  United  States,  the 
second  in  rank  among  iron-producing  countries. 

Steel  constructions.  ,,  steel  constmc- 

tions. 

The  adaptation  of  steel  to  ship-building  was  not  shown  in    st«ei  in  ship- 
the  British  section  by  the  presentation  of  comparative  or 
other  tests  made  by  the  British  admiralty  or  the  British 
Lloyd's,  although  experiments  on  a  large  scale,  favorable  to 
steel,  had  been  made  by  both  these  agencies  prior  to  the 
opening  of  the  Exposition.    These  experiments  related  to 
the  plating  of  the  hulls  of  vessels  and  the  general  substi- 
tution in  their  frame- work  and  interior  construction  of  steel 
where  iron  is  now  used.  .  As  these  and  earlier  experiments 
have  already  resulted  in  the  building  of  two  steel  vessels 
for  the  British  Government  and  in  contracts  for  the  buikl- 
iug  of  other  vessels,  it  is  to  be  regretted  that  no  record  was 
made  at  Paris  of  the  reasons  that  have  prompted  action 
which  may  lead  to  a  revolution  in  the  construction  of  both 
naval  and  merchant  vessels.    Nor  were  the  bridge-building    stwi  in  bridge 
quaUties  of  steel  fully  illustrated  at  Paris  by  (Ireat  Britain, 
although  her  engineers  have  made  numerous  experiments  in 
its  use  for  this  purpose.    A  monograph,  prepared  by  W. 
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GHBATBRTTAiy.  Parker,  esq.,  chief  engineer-surveyor  of  Lloyd's  Register, 
w.  Parker,      showing  the  use  which  has  been  made  of  steel  for  marine 
boilers,  was  circalated  at  the  Exposition. 
atSzSo?     oi     Great  Britain  is  making  great  progress  in  the  utilization 
steeL  of  stccl  for  all  purposes  to  which  it  is  adapted,  the  prefer- 

ence being  for  Bessemer  and  Siemens-Martin  steel  because 
Boilers.  of  their  cheapness.    Steel  boilers  for  stationary  and  loco- 

car  wheels,     motivc  eugincs  are  largely  manufactured.    Steel  car  wheels 
have  already  been  mentioned.    The  Sheffield  cutlers  have 
Bessemer  steel  commeuccd  to  usc  Bcsscmcr  stccl  iu  the  manufacture  of 
ery.        gcissors  and  other  cutlery.    In  some  instances  steel  rail  ends 
are  used  for  this  purpose,  and  in  others  steel  of  a  desired 
quality  is  specially  manufactured.    In  all  railway  appli- 
ances steel  made  by  the  Bessemer  and  the  Siemens-Martin 
processes  is  rapidly  displacing  iron  in  Gi*eat  Britain,  as  it  is 
on  the  Continent.    Iron,  however,  has  found  new  friends  in 
those  inventors  who  have  suggested  its  use  in  the  constnic- 
maSent  ^wa  ^*^of  ^^^  ^^  ^^^  so-callcd  permanent  way  of  railroads,  and  vari- 
raiiways.  qus  systcms  of  this  ucw  permanent  way  are  now  in  daily 

use  on  the  Continent.  In  Great  Britain  one  or  two  of  them 
have  been  used  experimentally,  and  a  commencement  has 
been  made  in  shipping  iron  for  the  construction  of  the  per- 
manent way  of  an  Indian  railroad. 

Iron,  steel,  and  Irou,  stecL  and  coal  statistics. 

ooal  statistics. 

The  story  of  Great  Britain's  wonderful  achievements  in 
the  manufacture  of  iron  and  steel  is  best  told  in  the  statis- 
tics of  their  production;  and,  in  this  connection,  the  statis- 
tics of  her  coal  production  should  not  be  overlooked,  for  it 
is  to  the  existence  of  her  immense  coal  deposits  that  her 
prominence  in  the  manufacture  of  iron  and  steel  is  mainly 

Makoofironindue.  lu  1735,  ouc  huudrcd  and  forty-four  years  ago,  the 
total  make  of  pig-iron  in  Great  Britain  was  only  17,000 

In  1854.  English  tons.    In  1854,  the  epoch  of  the  Crimean  war,  a 

quarter  of  a  century  ago,  it  had  steadily  increased  to 

In  1871.  3,009,838  tons,  and  in  1871,  seventeen  years  after  1854,  this 

product  was  more  than  doubled,  the  production  in  that  year 

In  1672.  being  0,027,179  tons.    In  1872  there  was  an  increase  to 

In  1877.  0,741,929  tons,  the  highest  product  yet  attained.    In  1877 

the  production  was  0,008,004  tons,  which  was  somewhat  less 
than  that  of  1871.  To  fully  realize  the  magnitude  of  these 
figures,  comparison  of  them  should  be  made  with  the  fig- 
ures representing  the  world's  total  production  of  pig-iron 

World's    pro.  ill  1877.    This  total  production  was  a  fraction  less  than 

duction  of    pig.  *  ^      ^  -r^   .      . 

iron  in  1877.        14,000,000  tous;  tho  productiou  of  pig-iron  by  Great  Britain 
in  that  year  was,  therefore,  almost  one-half  of  that  total 
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But  Great  Britain's  progress  in  the  manufacture  of  steel  qbbatbritad(. 
has  been  much  more  rapid  than  the  development  of  her^^J««i™*°"^*<^^- 
pig-iron  industry.    At  the  period  of  the  Crimean  war  her    i^i  ^^^ 
aonaal  production  of  all  kinds  of  steel  was  only  about 
50,000  tons,  but  immediately  after  the  close  of  that  war  the 
Bessemer  process  was  invented,  and  in  1878  no  less  than    Production  by 
850,000  tons  of  steel  were  made  by  it  alone  in  Oreat  Britain,  in  ^^f^'^^^^^^ 
In  1866  Dr.  C.  W.  Siemens  and  his  brother  Frederick  in-  ^^siemene   Bn>. 
vented  the  Siemens  regenerative  gas  furnace,  and  in  1864     Kegenorative 
it  was  successftdly  applied  to  the  production  of  steel  by  the 
Martin  process.    In  1878  there  were  produced  in  Oreat 
Britain  by  the  Siemens-Martin  process  and  its  near  relative,  giSUJS*:*M5rSn 
the  Siemens  process,  174,000  tons  of  steel.    The  total  pro-  p^^®"  ^  i^^^a 
duction  of  steel  in  Great  Britain  in  1878  is  supposed  to  du^Son^f  stlS 
have  been  1,100,000  tons,  which  was  nearly  40  per  cent,  of  *"^^®- 
the  world's  production  of  about  2,700,000  tons  in  that  year.  duSS^'"    ^"^ 

In  producing  her  enormous  annual  yield  of  pig-iron  Great 
Britain  has  mainly  relied  upon  her  own  supplies  of  iron  ore. 
In  1877  she  mined  16,692,802  tons  of  ore,  and  imported  ^^      *^" 
1,142,308  tons,  principally  from  Spain  and  Algeria,  for  use 
in  her  Bessemer  steel  works.    In  the  same  year  she  ex- 
tracted 415,000  tons  of  "  burnt  ore  ^  from  imported  cupreous   ^of^^sn  <>'•* 
pyrites,  principally  obtained  in  Spain.    She  thus  smelted 
in  1877  a  total  of  18,250,110  tons  of  iron  ore,  from  which 
were  obtained  6,608,664  tons  of  pig-iron.    Only  two  dis- 
tricts in  Great  Britain — ^Northwest  Lancashire  and  Cumber- 
land—can   supply   large   quantities  of  ore   suitable   for  p^^J^^J^^y  pjjj 
Bessemer  steel.    The  importation  of  foreign  ores  for  Besse-  <^»»- 
mer  purposes  is  absolutely  necessary. 

The  production  of  coal  in  Great  Britain,  keeping  pace  ,^^|J,^  ^*^ 
with  that  of  pig-iron,  has  more  than  doubled  since  the  pe- 
riod of  the  Crimean  war.    In  1854  it  was  64,661,401  tons,  and    in  ism. 
in  1875,  twenty-one  years  afterwards,  it  was  131,867,105   ^  ^®^^ 
tons.    This  product  was  increased  in  the  following  year  to 
134,125,166  tons,  and  in  1877  it  was  further  increased  to    ^  ^^' 
134,610,763  tons!    The  world's  production  of  coal  in  1877  ^  woriiV;    pro- 

7        '  *^  duction  of  coal  in 

has  been  placed  at  about  285,000,000  tons ;  so  that  Great  i^- 
Britain  produces  almost  one-half  of  this  product.     It  is 
stated  that  the  largest  coal  field  in  England,  with  the  great- 
est quantity  of  un worked  coal,  is  the  Midland,  which  ex-  fle?£^^*°^    ^^'^ 
tends  from  the  town  of  Nottingham  to  Leeds,  and  is  nearly 
70  miles  in  length. 

In  the  building  of  iron  steam  and  sailing  vessels  Great    ^"°  veweu. 
Britain  undoubtedly  leads  all  other  countries  combined. 

The  immense  quantities  of  iron  and  steel  and  their  manu- 
&ctm^  products  which  are  annually  exported  from  Great 
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GfucATBBiTAiy.  Britain  to  other  countries  will  be  seen  in  the  following  sum- 
mary.   In  1872  the  maximum  of  yearly  exports  of  iron  and 
British  iron  and  steel  and  their  manufactures  was  attained,  when  a  total  of 

ure«.  3,382,702  tons  was  exported.    From  1872  to  1876  the  expor- 

ta^tion  of  these  products  gradually  declined  in  quantity  to 
2,224,470  tons ;  but  in  1877  a  slight  increase  to  2,344,651 
tous  took  place,  which  was,  however,  not  maintained  in 

ports^lrfa^is?!:  i^78,  when  2,299,223  tons  were  exported.     The  value  of 

British  iron  and  steel  exports  has  steadily  declined  from 
£37,731,239  in  1873  to  £18,393,974  in  1878. 
Coal  exporta-  The  exportation  of  coal  and  coke  from  Great  Britain  to 
other  countries  gradually  increased  in  late  years  until  1876, 
when  a  maximum  exportation  of  16,299,077  tons  was  attained. 
In  1877  the  quantity  sent  abroad  fell  to  15,358,828  tons.  In 
1860  the  exports  amounted  to  7,412,000.  This  quantity  was 
more  than  doubled  in  1876.  About  one-third  of  the  total 
British  production  of  coal  is  used  in  the  home  iron  and  steel 
industries. 

irra"^d*8teef  ^^  ^^®  importation  of  iron  and  steel  into  Great  Britain  is 
annually  increasing.  The  value  of  the  importations  in  1877 
reached  £1,943,622.  The  imports  of  coal  into  Great  Britain 
are  so  small  as  not  to  justify  the  quotation  of  exact  figures. 
Railways.  There  were  17,109  miles  of  railroad  in  Great  Britain  at  the 
beginning  of  1878. 

QBBMANT.  GERMANY. 

Statistics  establish  the  fact  that  Germany  is  entitled  to  a 
place  in  the  front  rank  of  iron  and  steel  producing  countries, 

af "ti5^^^"xw  ^^^  "^°^  ^^  ^^^  industries  were  represented  at  the  Paris 
tion.  Exposition,  and  nothing  could  therefore  be  learned  within 

its  gates  of  the  characteristics  and  present  condition  of  her 
iron  and  steel  manufactures.  It  would  not  be  proper,  how 
ever,  if  any  mention  of  these  were  entirely  omitted  from  this 
report,  and  I  accordingly  present  below  such  information 
concerning  them  as  could  be  gleaned  by  personal  obsen^a- 
tion  and  by  reference  to  ofQcial  or  other  reputable  i)ublica- 
tious. 

Since  the  war  with  France  and  the  acquisition  of  Alsace 

and  Lorraine,  the  German  Empire,  including  for  the  purposes 

of  this  report  the  Grand  Duchy  of  Luxemburg,  has  greatly 

liicreaaed  ^  increased  its  annual  production  of  iron  and  steel,  the  pay- 

andsteeL  mcut  of  the  large  French  indemnity  serving  to  stimulate  all 

German  industries,  and  Alsace  and  Lorraine  contributing 
about  20  blast  furnaces  and  several  large  rolling  mills,  steel 
works,  and  founderies.  But  Germany  had  made  great  pro- 
gress in  the  development  of  her  iron  resources  piior  to  the 
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war  with  France.     She  bad  shared  the  general  activity      okrmawy. 
caused  hy  the  ushering  in  of  the  age  of  steam  and  the  age 
of  raihx)ads,  each  of  which  created  a  greatly  increased  de- 
mand for  iron  and  its  products.    In  1830  Germany  produced  iijmpitHiuction 
only  about  100,000  metric  tons  of  pig-iron,  and  it  was  not 
until  1848  that  this  quantity  was  doubled,  when  205,342    i"  i848. 
tons  were  produced.    In  1862  the  production  reached  524,591    i"  i8G2. 
tons,  which  was  more  than  doubled  six  years  later,  in  18G8, 
when  1,200,188  tons  were  produced.     In  1869,  the  year  pre- 
ceding the  beginning  of  the  war  with  France,  the  produc- 
tion was  1,356,1)65  tons.    In  1870  and  1871  it  was  practically 
stationary,  but  in  1872,  after  the  accession  of  the  French    ini872. 
provinces,  it  jumped  to  1,927,061  tons,  and  in  1873  it  reached 
a  maximnm  of  2,174,058  tons ;  adding  castings  from  the 
blast  furnace,  the  production  in  the  last  year  was  2,240,676    inisr?. 
tons.     The  production  of  pig-iron  declined  from  1873  to 
1876,  in  which  latter  year  it  was  1,801,457  tons ;  including 
44,888  tons  of  castings  from  the  blast  furnace,  it  was  1,846,345 
tons.     These  statistics  show  more  rapid  progress  in  the  Rapid  progrew. 
building  up  of  the  German  iron  industry  than  has  been  made 
in  the  United  States.    In  1848  the  latter  country  produced    Production  in 

*  United  States  In 

al)out  800,000  English  tons  of  pig-iron ;  and  in  1873  a  raaxi- 1848  and  isra. 
mum  of  2,560,962  tons  was  reached.    The  increase  of  pro- 
duction in  the  United  States  from  1848  to  1873  (from  800,000 
to2,560,9(>2  tons)  was  at  a  ratio  more  than  trebled  bv  Ger-  Greater  relative 

'  increase  in  Ger- 

many  m  the  same  period  (205,342  to  2,240,575  tons).  As  many. 
Germany  has  usually  imported  more  pig-iron  than  she  has 
exported,  and  as  the  accession  of  Alsace  and  Lorraine  gave 
to  her  only  about  230,000  tons  of  pig-iron  annually,  the 
greater  progress  of  Germany  from  1848  to  1873,  as  compared 
with  the  progress  of  the  United  States,  is  an  interesting 
fact^  and  is  creditable  to  the  enterprise  and  skill  of  the  Ger- 
man people  and  to  the  natural  resources  of  the  empire. 

The  growth  of  the  pig-iron  branch  of  the  German  iron    iron  and  steel 
trade  down  to  1873  was  fully  equaled  in  rapidity  by  other  ™*°°  ^  ""*" 
branches  of  iron  manufacture  and  by  the  manufacture  of 
steel.    In  1848  there  were  within  the  limits  of  the  present      Foundries  in 

1848 

empire  109  foundries  for  iron  castings,   employing  5,112 

workmen,  and  in  1875  the  number  had  increased  to  874, 

employing  42,134  workmen.    The  production  of  these  foun-    Production  of 

dries  increased  from  131,929  metric  tons  in  1862  to  524,137 

tons  in  1873,  but  declined  to  430,104  tons  in  1876.    The 

quantity  of  steel  of  all  kinds  produced  in  1848  was  9,024  ^Y^"<^*'°^  ^^ 

metre  tons;  in  1862  it  was  40,916  tons;  in  1876,  when  the 

maximum  was  attained,  it  was  390,434  tons.     The  total 

production  of  the  foundries,  rolling  mills,  and  steel  works 
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Q'^^^y-  of  Germany  was  205,133  metric  tons  in  1848  5  1,076,476  tons 
j^«duc«oWiii  1868;  2,054,980  tons  in  1874;  and  1,835,224  tons  in  1876. 
^R^uction  of^^®  production  of  iron  ore' in  Germany  in  1848  was  693,725 
or©.  tons;   in  1873  it  was  6,177,576  tons;  and  in  1875  it  was 

4,730,553  tons. 
Coal  and  lignite      The  production  of  coal  and  lignite  in  Germany  was 

5,800,985  metric  tons  in  1848,  and  49,550,462  tons  in  1876. 
The  highest  recorded  production  of  the  United  States  was 
47,513,235  English  tons  in  1875.  Of  the  total  production  of 
mineral  fuel  by  Germany  in  1876,  there  were  38,454,428  tons 
of  bituminous  coal  and  11,096,034  tons  of  lignite. 

of^raany"1n     The  forcgoiug  Statistics  show  that  the  German  iron,  steel, 
Sm^^cS^^**'*^^  coal  industries  have  been  almost  wholly  developed 

during  the  past  thirty  years,  and  that  the  iron  industry 
proper  reached  the  culmination  of  its  prosperity  in  1873. 
Germany  is  today  the  third  in  rank  among  iron-making 
and  steel-making  nations.  Great  Britain  and  the  United 
States  alone  outranking  her,  while  she  probably  ranks  next 
to  Great  Britain  as  a  coal-producing  country. 

Orea  and  ooaL  QreS  and  COOl. 

A  study  of  the  resources  possessed  by  Germany  for  the 
manufacture  of  iron  and  steel  shows  that  they  are  both  ex- 
Abundant       teusivc  and  varied.    Iron  ore  and  coal  are  abundant,  and 
the  quality  of  each  favorably  compares  with  that  of  like 
i^^^^d"^  products  of  Great  Britain  and  France.    The  coal,  which  is 
^^«  easily  mined,  is  equal  to  English  and  Welsh  coal  for  gen- 

erating steam,  and  the  most  of  it  yields  good  coke  for  the 
blast  furnace.    It  is  superior  to  that  of  France.    The  French 
people  deserve  great  credit  for  producing  good  iron  with 
Quality  of  ores,  poor  coal.    The  orc  is  of  all  varieties,  and  no  difficulty  is 
experienced  in  working  it,  except  that  which  is  caused  by 
the  presence  of  too  much  phosphorus  in  some  varieties,  ren- 
dering them  unsuitable  for  Bessemer  steel.    There  are  com- 
mercial difficulties,  however,  which  consist  in  the  general 
uon*  of ^ooai^d  Separation  of  the  coal  and  ore  supplies,  and  in  the  remote- 
ore  deposits.      ness  of  both  from  centers  of  consumption  and  from  the  sea- 
coaL  coast.    The  coal  deposits  are  found  mainly  in  Silesia  and 

Saxony,  bordering  on  Austria,  and  in  Westphalia  and 
Rhenish  Prussia,  bordering  on  Holland  and  Belgium.    The 
^^™*-  ore  mines  are  found  in  the  same  provinces  and  in  others 

lying  mainly  upon  the  interior  boundary  line  of  Germany, 
including  Bavaria,  WUrtemberg,  Alsace,  Lorraine,  and  Lux- 
emburg ;  butKiherever  found  they  are  not  usually  associated 
with  the  coal  deposits.    Bailroad  and  canal  transportation. 
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at  greater  or  less  exx)en8e,  is  thus  rendered  necessary  to  o^^^r. 
bring  the  raw  materials  together  in  the  blast  furnace  and 
to  carry  pig-iron  to  founderies  and  rolling  mills.  But  the 
location  of  the  coal  and  iron  ore  at  points  remote  from  the  Coai  and  ore 
sea-coast,  and  from  each  other,  results  in  a  still  greater  dis- 
advantage to  both  the  coal  and  iron  industries  of  Germany, 
by  making  them,  in  a  very  large  degree,  the  prey  of  foreign 
competition,  water  transportation  for  British  coal  and  iron    Difficuitieeand 

'  expenoe  of  trans* 

being  much  cheai)er  to  German  seaports  and  to  cities  upon  portauon. 
navigable  rivers  which  flow  into  the  North  Sea  or  the  Baltic 
Sea  than  railroad  or  canal  transportation  to  the  same  mar- 
kets for  the  products  of  German  mines  and  iron  works.  For 
the  same  reason  these  products  are  largely  debarred  from 
foreign  markets  into  which  they  would  otherwise  find  a 
ready  entrance;  and,  for  the  same  reason,  also,  the  cost  of 
foreign  ores  for  most  of  the  Bessemer  establishments  of 
Germany,  which  are  in  the  interior,  is  greatly  increased 
beyond  the  cost  of  similar  ores  to  British  Bessemer  steel 
manufacturers.  The  German  iron  trade  at  present  labors 
tinder  still  another  difficulty,  in  the  removal,  on  the  1st        Removal  of 

«  -.  Oennon    import 

of  January,  1877,  of  all  import  duties  on  iron  and  steel,  dutiee  on  iron  and 

The  government  is,  however,  giving  close  attention  to  the 

needs  of  the  iron  and  coal  industries.    The  use  of  native 

coal  by  the  G-erman  navy  is  encouraged ;  the  cheapening  of 

inland  transportation  and  the  increase  of  transportation 

facilities  are  also  encouraged;   and  the  re-imposition  of.     Probable  re 

^       '  impoeition. 

duties  on  foreign  iron  and  steel  is  certain  to  be  decreed  at 
an  early  day. 

Furnaces.  Pomaoe*. 

The  number  of  blast  furnaces  in  Germany  in  1876  was^j^^|JJ^J^°' 
i63,  of  which  297  were  in  blast  and  166  were  out  of  blast. 
Of  the  whole  number  of  furnaces  338  were  in  Prussia,  and 
of  these  172  were  in  blast.    The  consumption  of  raw  mate- 
rials in  the  production  of  a  ton  of  pig-iron  in  Germany 
ranges  from  2.5  to  2,8  t^ons  of  ore,  from  2.8  to  3.2  tons  of 
coal  or  coke,  and  from  1  to  1.5  tons  of  limestone.    Many  of 
the  furnaces  of  Germany  possess  all  the  approved  modem 
appliances,  while  comparatively  few  are  wholly  antiquated 
in  style  and  naked  in  equipment.    At  Hof,  in  Bavaria,  there  h<<  in  Bavaria, 
are  four  furnaces  owned  by  one  company,  each  of  which  is 
57J  feet  high,  19  feet  in  diameter,  and  supplied  with  four 
Whitwell  stoves.    In  1874  two  furnaces,  61  feet  high,  and 
having  jointly  a  daily  capacity  of  70  to  80  tons,  were  put  in 
blast  at  Mezieres-le-Metz,  in  Alsace.    These  furnaces  were  „    Mexiere^ie 

'  Meta,  in  Alaaee. 

provided  with  all  modem  improvements,  and  have  Cowper- 
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oBRMAKY.      Siemens  hot-air  stoves.    Two  out  of  four  furnaces  of  Berge- 
^phoenix   Com-  Borbe(;k,  belonging  to  the  Phoenix  Company  at  Laar,  pro- 
duced 27,982  tons  of  pig-iron  in  1875,  or  a  daily  average  of 
76§  tons.    To  produce  this  quantity  of  pig  iron  there  were 
Propoitkus  of  required  59,575J  tons  of  ore,  39,151  tons  of  coke,  and  27,305 
limpstono^'in  the  tons  of  limcstone.    Better  results  than  these  have  been 
pnKuctiono  P^K"  QJ^^^ajjjg^i  a,|j  othcr  fumaccs  in  Germany,  but  the  above 

figures  I  find  to  have  been  deemed  worthy  of  prominent 

mention.    There  is  observable  a  vast  amount  of  enterprise 

and  skill  in  the  management  of  the  blast  furnaces  of  Grer- 

Hoerdc  inm  many.    Ouc  of  the  coke  furnaces  of  the  Hoerde  Iron  Works 

Works.  " 

was  continuously  in  blast  from  July  3, 1855,  to  May  29, 1874, 
or  almost  nineteen  years.  German  rolling  mills  and  steel 
works  are  also  mainly  projected  on  a  liberal  and  progressive 

Krapp'8  steel  scalc.  Krupp's  Stccl  Works,  at  EsseR,  in  Ehenish  Prussia, 
are  well  known  to.  be  the  largest  in  the  world.  A  recent 
publication  enumerates  16  German  iron  and  steel  companies, 
each  of  which  had  either  absorbed  over  4,000,000  marks,  or 

CapiWiuvcHtedjl  QQ^QQQ^^j.  jjg^  ^g^j^  organized  with  a  capital  stock  of 

Kiinig  and  this  amouut.    Ouc  of  tlicsc,  the  Konig  and  Laura  Hutte, 

Laura  Hutto.      ^^^  ^  capital  of  27,000,000  marks,  or  $6,750,000 ;  another,  the 

D,.rtmund  Dortmuud  Union,  41,400,000  marks,  or  over  $10,000,000 ;  an- 

LlllOll.  7  7  7  7  -^  7  7  7 

DonciHuiark-  other,  the  Donersmarkhute,  18,000,000  marks,  or  $4,500,000; 

lintO.  '  7  7  7  mJ 

Phoenix.         another,  the  Phoenix,  16,200,000  marks,  or  $4,000,000 ;  two 

B^Simer Verin.  othcrs,  the  Hocrdc  aud  the  Bochumer  Verein,  had  15,000,000 

Preussische  marks  cach,  or  $3,750,000;  and  yet  two  others,  the  Preus- 

Com  nan  V.  7^777  v  1 

NVeatphaiische  sischc  Company  of  Dusseldorf  and  the  Westphalische  Union, 

^°*''°  had  over  10,000,000  marks  each,  or  over  $2,500,000.    These 

references  show  the  large,  not  to  say  extravagant,  scale  on 

which  many  of  the  iron  and  steel  works  of  Germany  have 

been  projected. 

tion^**^'^  produc.  ^g^^  produetiou. 

Germany  early  embarked  a  large  amount  of  capital  in  the 
manufacture  of  Bessemer  steel,  although  from  the  first  the 
unwelcome  fact  was  only  too  manifest  that  most  of  the  ore 
suitable  for  its  production  would  have  to  be  imported,  at 
least  for  some  time.  This  disadvantage  is  now,  however, 
not  so  great  as  formerly,  domestic  ores  being  mixed  to  a 
larger  extent  with  foreign  ores  in  the  manufacture  of  Bcs- 
Beastnieir  Btcei  scmcr  pig.  The  first  Bcsscmcr  steel  works  in  Germany  were 
built  about  1865,  and  in  1876  there  were  no  less  than  19  such 
establishments.  Of  these,  14  were  in  Prussia,  1  in  Saxony,  2 
in  Bavaria,  and  2  in  Alsace  and  Lorraine.  These  19  establish- 
ments  contained  78  converters,  of  which  18  were  embraced 
in  Herr  Krupp's  works  at  Essen.    Three  additional  con- 
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OEUM.VXY. 


verters,  or  a  total  of  81,  were  enumerated  in  1877.  Only 
39  converters  were  at  work  in  that  year,  and  some  of  them 
not  steadily.  In  apparent  contradiction  of  the  praise  just 
bestowed  on  the  iron  and  steel  metallurgy  of  Germany,  ^.^YnTierniany!^ 
figures  have  been  produced  to  show  that  the  average  yield 
of  German  converters  when  at  work  is  only  between  one- 
third  and  one-fourth  that  of  converters  in  the  United  States. 
This  is  certainly  not  a  creditable  showing  for  Germany,  but    supeii(.r   ik»- 

•^  C7  ./  /  semer      practice 

It  may  be  said  in  extenuation  that  the  Bessemer  practice  in   the    uniteu 

of  the  United  States  is  not  equaled  by  that  of  any  other 

country  in  the  world.    Even  Great  Britain  falls  far  behind 

it.   With  114  converters,  a  majority  of  which  may  be  pre- 

samed  to  have  been  active,  that  country  produced  in  1878      comparative 

'  *^   ^  productiun     P«?r 

only  850,000  tons  of  ingots ;  while  the  United  States  in  tlie  jonyertcrof edk- 

"  ^  o         7  lanti  and  of  the 

same  year,  with  22  converters,  not  all  of  which  were  active,  united  stau^*. 
produced  exactly  653,773  English  tons  of  ingots.    Germany 
has  made  creditable  progress  in  the  introduction  of  the  Sie- 
mens regenerative  furnace  and  the  Siemens-Martin  process. 

The  total  production  of  all  kinds  of  steel  in  Germany  has  ^J^^^}  ilZxXx 
already  been  given  for  comparative  years,  the  production  ^«"""°^'^°^^''** 
for  1876  being  390,434  metrical  tons.  The  exact  quantity 
of  each  kind  of  steel  which  entered  into  this  total  is  not  at 
hand,  but  the  proportion  of  Bessemer  steel,  as  well  as  the 
extent  to  which  it  is  displacing  iron  in  Germany,  may  be 
inferred  from  the  following  statistics  of  the  production  of 
iron  and  steel  rails  in  the  years  1871  to  1876 : 


Tear. 

Iron  rails. 

Steel  rails. 

Total. 

\m 

Metric  ton*. 
320,  G19 
320.006 
385,601 
364, 078 
2i7, 070 
126,288 

Metric  tons. 
128, 406 
179,092 
186.643 
237,  894 
241,  505 
253,  746 

Metric  tons. 
440,025 

1872 

1873...       '"     ■      

500,088 
572, 244 

1874 

602,  872 

1875...                         

1876 

469, 481 
380,034 

Statistics       of 
steel  production. 


To  illustrate  the  value  of  the  accession  to  German  iron^^^^antaffes  to 

Germany  ot  the 

resources  and  manufactures  resulting  from  the  acquisition  acqniaition     of 

c>  *  Alsace  and  Lor- 

of  Alsace  and  Lorraine,  the  following  statistics  relating  to  raine. 

their  largest  iron-making  establishment  are  given  as  I  find 

them  in  a  foreign  journal.    They  relate  to  the  works  of  the 

Messrs.  De  Wendel.    "Their  works  at  Hayange  have  been   DoWondcUron 

in  the  possession  of  the  family  ever  since  the  year  1705.^**^^^ 

Those  at  Moyeuvre  were  started  by  them  in  1825,  while  the    ' 

works  at  Stiring  Wendel  were  commenced  in  1846.    During 

the  year  1877  these  combined  works  produced  467,000  tons 

of  iron  ore;  322,000  tons  of  coal;  145,000  tons  of  pig-iron; 

87,000  tons  of  puddled  bars ;  33,500  tons  of  merchant  bars; 
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o^^^^'      8,500  tons  of  sheet  iron ;  26,700  tons  of  rails  and  sleepers ; 

wOTkr*°^*^^*'^°^'^^^  ^^°^  ^^  small  iron  work  for  railways  and  mines  5  2,500 

tons  of  iron  wire  5  1,400  tons  of  French  nails ;  and  8,000 
tons  of  general  eastings.  It  was  stated  that  this  production 
is  considerably  below  that  of  the  preceding  year.^  The 
Messrs.  De  Wendel  have  in  all  11  blast  furnaces.  At 
Moyeuvre  were  rolled  the  first  rails  for  the  first  French  rail- 
way. Both  pig  and  bar  iron  are  said  to  be  produced  by  the 
Economy     of  Messrs.  Dc  Wendel  at  a  lower  cost  than  is  possible  at  any 

prodaction. 

Other  works  on  the  Continent.  Although  the  Messrs.  De 
Wendel  do  not  make  steel,  owing  to  the  large  quantity  of 
phosphorus  in  their  iron  ores,  they  nevertheless  have  in  use 

mwshSai    u£  ^^  *^®  modcm  appliances  for  the  manufacture  of  iron,  in- 

dicre.  eluding  the  Bicheroux  and  the  Siemens  furnaces  and  Lemud's 

mechanical  puddlers,  no  iron  being  puddled  by  hand. 

at  Essen.*  ^^^^     "^^  cast-stccl  manufactory  at  Essen  has  existed  since  the 

year  1810.    It  has  been  operated  by  the  present  owner, 

Alfred  Krupp,  since  1826,  and  since  1848  for  his  sole  account. 

Workmen.      xhc  uumbcr  of  workmcu  at  the  close  of  1877  amounted  to 

^^^^  8,500.    The  works  occupy  about  1,000  acres,  of  which  about 

1S7  acres  are  under  roof.    There  are  in  these  works  1,648 

ftilelTBuSim  ma-  fii^iaces ;  298  stcam-boilcrs ;  77  steam-hammers,  the  largest 

chinery.  of  aU  weighing  50  tons ;  18  trains  of  rolls ;  294  ste^^m-en- 

gines,  aggregating  11,000  horse-power,  one  of  the  largest 
Machine  tools,  having  1,000  horse-power;  and  1,063  machine  tools.  When 
all  existing  facilities  are  employed  the  works  can  produce 
Prodnctive  in  24  hours  2,700  rails,  which  will  lay  llj  English  miles  of 
track;  350  ties;  150  locomotive  and  car  axles;  180  car 
wheels ;  1,000  railroad  springs ;  1,500  grenades,  etc.  In 
one  month  there  can  be  produced  304  field  guns  and  guns 

du^cSm?-'??."^ of  large  caliber.    From  1847  to  1877  more  than  15,000  guns 

were  produced  at  these  works.    The  daily  supply  of  coal 

ftnd  w^a  °^  ^*^  *^^  ^^®  required  is  1,800  tons.    In  immediate  connection 

with  the  cast-steel  works  .are  35J  miles  of  railway,  24  loco- 

^Raiiwoys  andmotives,  747  cars,  80  horses,  and  37J  miles  of  telegraph 
line,  with  44  telegraph  stations.    At  the  various  mines  of 

^Workmen  at  HcH*  Kxupp  there  wcrc  employed  5,300  workmen  in  addi- 
tion to  those  already  enumerated.  These  mines  embrace  4 
Mines,    home  coal  miucs  and  562  iron-ore  mines,  including  ore  mines  near 

nnd  foreign.  ' 

Bilbao,  in  Spain.  At  the  coal  mines  are  33  s(<eam-boilers 
and  48  steam-engines,  and  at  the  iron  mines  are  30  steam- 
boilers,  23  steam-engines,  and  2  locomotives.  Four  large 
steamers,  owned  by  Herr  Krupp,  each  of*  1,700  tons  burden, 
fo?*^tom8pwtSg^^sides  leased  steamers,  are  engaged  in  the  transportation 
Spanish  ores,  ^f  Spanish  ores  to  his  furnaces  on  the  Rhine.  Another 
steamer,  of  1,000  tons  burden,  is  being  constructed.    The 
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miiies  in  Spain  which  are  operated  by  Herr  Krupp  can      ogRMAHT. 

deliver  200,000  tons  of  ore  annually.     In  addition  to  the  ^"JSJaJ^^^ei 

cast-steel  works  and  the  ore  and  coal  mines,  Herr  Krupp  ' 

operates  14  blast  furnaces,  at  which  700  workmen  are  em-    Biwt  famaoo* 

ployed.    Ten  of  these  furnaces  are  of  recent  construction, 

each  of  which  can  produce  an  average  daily  product  of  45 

tons  of  pig-iron.    At  these  furnaces  are  71  steam-boilers 

and  48  steam-engines.    Herr  E^rupp  also  owns  and  operates 

at  Sayner  2  small  blast  furnaces  for  the  manufacture  of^o^ksatsayner 

spiegeleisen,  and  other  auxiliary  iron  enterprises. 

The  Bochum  Company,  at  Bochum,  in  Westphalia,  man-    Boohum  com- 
nfactures  crucible  and  Bessemer  steel  on  a  large  scale ;  also 
steel  castings  and  forgings,  tires,  axles,  steel  cannon,  plg- 
iiOD,  etc.    It  mines  its  own  coal  and  iron  ore,  and  makes  its 
own  spiegeleisen.    The  Bessemer  plant  embraces  7  convert-  Besaemcrpiimt 
ere.    Cast-steel  bells,  made  of  crucible  steel,  have  long  Caat-stoei  beiu. 
formed  an  interesting  specialty  of  the  works  of  this  com 
pany.    Another  specialty  is  the  castiig  of  steel  in  molds 
by  the  method  invented  by  Jacob  Meier,  its  technical  direc-   Meier* prooo«s 
tor,  and  which  remained  for  many  years  the  exclusive  i)rop-  moWs. 
erty  of  the  company.    The  process  of  casting  steel  in  forms 
for  use  has  been  perfected  and  largely  practiced  in  Ger- 
many, which  country  may  also  be  said  to  have  given  the 
greatest  impetus  to  the  use  of  cast  steel  as  a  substitute  for 
iron  axles  and  tires  upon  railways.    Werner,  at  Carls werk,    '^^^^  o*^ 
is  claimed  to  have  been  the  first  to  make  cast-steel  axles  of 
good  quality,  and  Bjrnpp  invented  weldless  cast-steel  tires. ,  Kmpp's  weid- 

Grermany  has  been  very  prominent  in  the  substitution  of  tire«. 
iron  for  wood  in  the  building  of  cars  for  railroads,  in  the      iron  raaw»y 
construction  of  permanent  way  for  railroads,  and  in  the 
construction  of  public  buildings  and  dwellings,  telegraph 
poles,  props  for  mines,  etc.    The  Messrs.  De  Wendel  are 
ranning  two  trains  of  rolls  constantly  on  iron  railway  sleep-    iron   railway 
ere,  and  have  produced  many  thousand  tons  of  them. 

Ma<:himry,  tools,  cutlery,  etc.  "■  tooimSSS^,^. 

In  the  manufacture  of  machinery,  machine  tools,  cutlery, 
edge  tools,  hardware,  common  and  fine  castings,  and  mis- 
cellaneous iron  and  steel  products  Germany  showed  at  Vi- 
enna in  1873  that  her  people  had  not  neglected  the  cultiva- 
tion of  the  rare  mechanical  aptitudes  which  they  are  known 
to  possess.  In  some  specialties,  as  the  manufac^ture  of  wire  wire  and  aou- 
and  scissors,  Grerman  manufacturers  have  no  superiors. 
Westphalian  wire  has  a  world-wide  reputation.  In  West- 
phalia are  also  manufactured  for  domestic  and  foreign  mar- 
kets large  quantities  of  anvils,  axes,  agricultural  imple 
3  p  B VOL  3 
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GKEMANT.      meots,  tools,  chains,  etc.    At  Berlin  are  some  of  the  most 

Works  at  Ber.  extcnsivc  manufactories  of  machine  tools,  locomotives  and 
other  engines,  agricultural  machinery,  and  beet-sugar  ma- 
chinery in  the  world.    Germany  is  a  large  exporter  of 

Tcxtuemaohin-  machine  tools.  In  the  manufacture  of  textile  machinery,  as 
of  textiles  themselves,  Germany  occupies  an  advanced  jk)- 
sition,  and  to  its  perfection  she  has  contributed  many  in- 

Locomotivea.  veutious  of  her  own.  In  the  building  of  locomotives  she 
has  achieved  great  distinction,  and  in  the  supply  of  neigh- 
boring Continental  countries  she  has  met  with  much  success. 
In  twelve  locomotive  works  in  Germany  over  1,000  locomo- 
tives have  been  built  annually.    At  the  large  locomotive 

Albert  BopsiK.  works  of  Albert  Borsig  (recently  deceased),  at  Berlin, 
1,031  locomotives  were  manufactured  in  the  six  years  prior 
to  April,  1873,  of  which  300  were  sent  to  Bussia.  This 
large  establishment  and  an  auxiliary  establishment  in  Up- 
per Silesia,  under  the  same  ownership,  manufacture  the  pig- 
iron,  rolled  iron,  steel,  boiler  plate,  axles,  etc.,  required  in 
the  construction  of  locomotives,  and  besides  supply  large 
quantities  of  these  articles  to  the  German  market.  Siemens- 

steei  works  in  Martin  stccl  is  largely  made  at  the  works  in  Upper  Silesia. 

Upper  Silesia.  «?     *'  *-* 

The  number  of  workmen  employed  at  these  latter  works  in 
1875  was  3,500,  and  the  number  of  st^amengines  was  45, 
representing  4,400  horse-power.  The  works  at  Berlin  are 
of  corresponding  magnitude. 

^^German  iron  j;^  Germoin  irou  trade. 

Schneiders  i^     M.  Henri  Schucider,  the  head  of  the  great  firm  of  Schnei- 
Oraian  iron  in-  dcr  &  Co.,  at  Crcusot,  in  France,  is  credited  with  the  fol- 

lowing  declaration  before  a  government  legislative  commis- 
sion, in  February,  1878,  concerning  the  German  iron  trade : 

"There  are  a  number  of  articles  in  which  Germany  competes  with  as 
witli  greater  effect  and  is  a  more  dangerous  rival  than  England.  The 
German  makers  are  our  chief  competitors,  and  I  attribute  their  formid- 
able development  to  several  causes.     In  the  first  place,  their  industry  is 

OermAny's  ad-  based  on  excellent  natural  conditions.     Germ  any  possesses  very  con- 
nrantagea  of  nun> 
eral   wealth,  fa-  siderable  mineral  wealth,  developed  under  healthy  conditions,  quite 

tio^of  deve?^  independently  of  the  speculations  whicb  of  late  years  have  increased 

•aent,  the  production.     In  certain  provinces,  as,  for  instance,  Nassau,  and 

near  Siegen,  there  are  special  kinds  of  ore  producing  a  certain  quality 

of  iron  under  most  advantageous  conditions.   Germany  has  now,  too,  in 

Lorraine,  the  finest  deposits  in  the  world  for  making  iron  cheaply.     I 

think  that  ordinary  pig-iron  can  be  made  cheaper  at  the  present  time 

in  Lorraine  and  Luxemburg  than  iu  any  place  in  the  world.     For  iron 

and    chenp   soa-  ores,  imported  by  German  makers  from  Spain  for  their  important  make 

board  and  inland    rxi^u*  jx  j.jr 

rates   of    trtms-  of  steel,  they  enjoy  very  advantageous  sea-camage  rates,  and  from  sea- 

portaiion.  ports  the  forwarding  rates  into  the  interior  are  remarkably  low." 
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This  is  high  praise  from  an  industrial  rival,  but  it  is  no-  ommant. 
dceable  that  English  makers  of  iron  and  steel  speak  slight- 
ingly of  "dear  and  bad^  German  ii-on  made  with  ore  and 
coal  that  are  found  at  inconvenient  distances,  tlie  latter  al- 
leged to  be  of  poor  quality,  and  the  former  largely  phos- 
phoriferous.  But  M.  Schneider  would  hardly  express  his  Briti3?**^'***"and 
dread  of  German  comi)etition  in  French  markets  if  he  had  French  opiuion« 

of  Gi^rman  iron. 

nothing  to  be  afraid  of;  and  it  is  just  possible  that  English 
manufacturers  would  have  a  higher  respect  for  Germany's 
ability  to  supply  herself  with  good  iron  and  steel,  at  fair 
prices  to  consumers,  if  she  were  not  so  good  a  customer  for 
Cleveland  and  Scotch  pig-iron  and  English  bars.    To  Ger-    EnjjUsh  export 

*   ^  ®  of  iron  and  steel 

many  and  Holland  (the  latter  almost  wholly  in  transit  for  to  Germany. 

Gennany)  Great  Britain  annually,  during  1875, 187G,  and 

1877,  exported  over  half  a  mUlion  tons  of  iron  and  steel. 

Against  the  revenue  policy  which  would  continue  these 

large  importations  German  ironmasters  and  their  idle  work- 

iugmeu  not  unnaturally  protest,  and  they  ask  that  they 

shall  be  i>rotected  by  adequate  duties  against  the  advantages 

possessed  by  British  ironmasters,  namely,  **  the  sea  for  their 

roadway,  cheap  shipping,  cheap  machinery,  cheap  coal,  and    Argumenta  in 

tne  conamand  of  cheap  capital."    They  allege  that  it  ade-  tion  to  German 

quate  protection  had  been  afforded  them  in  late  years,  the  dnstdea. 

exce?isive  importations  of  iron  and  steel  from  Great  Britain 

woald  not  have  been  possible,  and  that  their  own  industries 

and  all  other  German  industries  would  tave  measurably 

prospered. 

Tho  anomaly  is  here  presented  of  France  dreading  the    French  fear  of 
apprehended  competition  in  her  markets  of  German  iron  and  ^^*^™*^  rivalry, 
steel,  and  of  Gennany  protesting  against  the  competition, 
already  formidable  and  oppressive,  of  British  iron  and  steel 
in  German  markets.    We  have  here  ako  illustrated  one 
phase  of  industrial  competition  from   which  the  United 
States  is  practically  free,  the  contiguity  or  proximity  of  the 
territory  of  an  industrial  rival,    Germany  has  undoubtedly  teS*"^t  ^nt- 
suffered  greatly  from  British  competition,  which  was  ren-  ^^  competition, 
dered  possible  by  reason  of  the  advantages  stated  and  the 
repeal  two  years  ago  of  German  duties  on  iron  and  steel; 
while  Germany  herself,  by  reason  of  her  acquisition  of  the 
iron-making  districts  of  Alsace  and  Lorraine,  and  for  the 
other  rea^'sons  assigned  by  M.  Schneider,  occupies  a  threat- 
ening industrial  attitude  toward  France.    It  seems  clear  Probable  resuu 

,  were  firee   trade 

that,  if  trade  between  these  three  countries  were  absolutely  allowed  between 
free  from  all  restrictions,  the  German  and  the  French  iron 
and  steel  industries  would  both  be  iiyured,  and  those  of 
Great  Britain  only  would  be  benefited. 
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ORBMANT. 


Iron  and  steel 
statiBtioB. 


Iron  and  steel  statistics. 

The  following  table  will  show  the  imports  and  exports  of 
iron  and  steel  and  iron  ore  into  and  from  Germany  in  1876 
and  1877 : 


ABTICLXB. 


Pig-iion 

Scrap-iron 

Steel 

Caatings  and  common  hardware 

Bails 

Bar-iron . 

Anglo-iron . . 

plates  and  sheets 

Tin  plate 

Iron  and  steel  ^re 

Anchors,  cables,  etc 

Wrought^iron  tubes 

Small  wares 

Iron  ore    


1877. 


Imports. 


Metrictons. 

526, 708 

U,  225 

5,622 

49,276 

76,034 

36, 423 

7,708 

18, 280 

4,082 

3.181 

3,092 

4,618 

603 

328,184 


Exports. 


MetrioUmt. 

344,019 

19, 915 

16, 145 

118,443 

225,6^0 

85,431 

4,174 

21,208 

1,645 

31,791 

165 

5,970 

1,527 

804^037 


1876. 


Imports. 


MetrtcUma. 

571, 184 

12, 520 

3,946 

35,291 

684 

9,130 

2.136 

4,748 

3,740 

2,742 

1,483 

2,410 

679 

197,537 


Exports. 


Metric  ton*. 

289.417 

16,783 

17,792 

84,109 

133,484 

51, 176 

563 

11,543 

441 

15,801 

273 

1,616 

1,328 

670,883 


All  of  the  leading  articles  in  the  table  show  an  increase  in 
importations  in  1877  over  1876,  except  pig-iron,  and  in  this 
the  decline  was  slight.  Bar-iron  increased  from  9,130  to 
36,423  tons ;  angle-iron  from  2,136  to  7,798  tons ;  and  plates 
and  sheets  from  4,748  to  18,280  tons.  The  heavy  imports  of 
rails  in  1877  were  largely  in  transit  for  Russia.  The  large 
quantity  of  iron  ore  exported  does  not  indicate  a  condition 
of  prosperity  for  German  ironmasters,  who  would  have  pre- 
ferred to  export  it  as  manufactured  iron, 
^inportsof ^ri,  The  imports  of  coal,  coke,  and  lignite  into  Germany  in 
mMiy-  1877  amounted  to  4,750,943  metric  tons,  and  the  exports 

amounted  to  5,370,692  tons.    The  coal  and  coke  imported 
were  principally  obtained  from  Great  Britain ;  the  exports  of 
coal,  coke,  and  lignite  were  almost  wholly  to  neighboring 
Continental  countries. 
Greatextent  of     Germany  has  more  miles  of  railroad  than  any  other  coun- 

railways  in  Ger-  •^  * 

many.  '    try  cxccpt  the  United  States,  exceeding  even  Great  Britain, 

amounting  at  the  beginning  of  1878  to  18,828  miles. 


BBLOIUM. 


BKLGIUM. 


The  iron  and  steel  of  this  small  but  wonderfully  busy 
country  were  well  represented  at  the  Paris  Exposition,  again 
illustrating  the  achievements  of  Belgian  enterprise,  skilly 
and  industry  in  overcoming  great  natural  obstacles.  Bel- 
^ondanoe  of  gium  has  an  abundance  of  coal,  but  it  ^ow  contains  but  little 
BoMoity  of  ore.  good  irou  Ore.  Owiug  to  this  scarcity  she  is  largely  an  im- 
porter of  iron  ore  and  of.  pig-iron.    These  she  converts  into 
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manufactured  iron  and  steel,  for  which  she  finds  her  chief     bblqwil 
market  abroad.    Belgium^  more  than  any  other  country,  sus- 
tains an  iron  industry  that  is  essentially  reproductive,  and  B^^SdSSS^r® 
it  sustains  it  too  by  selling  its  products  to  other  countries, 
and  to  some  of  the  countries  from  which  she  derives  the  raw 
materials  of  manufacture.    Belgium  is,  therefore,  a  work-  ^^JjJ^      * 
shop  rather  than  a  mine ;  a  producer  rather  than  a  consum- 
er.  So  long  as  she  can  manufacture  iron  and  steel  cheaper 
than  other  countries  she  will  find  a  market  for  them  in  coun- 
ties which  have  no  industries  of  their  own,  or  do  not  pro- 
tect those  that  they  have.    These  conditions  of  success  are 
not  invested  with  the  element  of  permanence,  for  countries 
that  now  take  Belgian  iron  may  learn  to  make  their  own  iron 
or  to  protect  their  iron  manufacturers  who  are  now  distanced 
by  Belgian  competition.    But,  dismissing  the  future,  and 
having  regard  only  to  the  present  situation,  it  must  be  said 
that  the  Belgian  iron  and  steel  industries  are  to-day  more  B^So^^jJon  iS' 
generally  employed  than  those  of  many  other  iron  and  steel  ^'"*^®*- 
producing  countries.    Those  of  Wales  are  perhaps  the  least 
employed.     Wales  was  practically  absent  from  Paris,  but    inactivity    ot 
Belgium  was  present  in  force.    Not  many  years  ago  Wales  ^rk».        *"*** 
regarded  the  Belgian  iron  industry  with  indifference. 

There  is  something  amazing  in  the  comparative  prosperity  j^"^*  ^  dt^^' 
of  Belgian  iron  and  steel  industries,  with  their  spare  natural 
resources,  at  a  time  when  the  same  industries  of  more  favored 
countries  are  experiencing  more  or   less  depression.    Its 
causes  may  be  found  in  cheap  labor,  long  hours,  the  techni- 
cal education  of  workingmen,  strict  economy  in  administra-  mSaSition?*^ 
tion,  attention  to  the  minutest  details,  and  the  use  of  the 
most  approved  labor-saving  machinery.    The  i)opulation  of 
Belgium  is  very  dense  (5,000,000  in  12,000  square  miles),  and  ^^^"^  ^^"^ 
the  country   is  a  hive  of  industry ;  there  is  no  room  for 
drones.    Every  man  has  his  work  to  do,  and  he  must  be  con- 
tent with  low  wages,  for  high  wages  would  soon  end  allem-^^^****"'^^ 
ployment,  by  destroying  the  ability  of  Belgium  to  compete 
in  foreign  markets.    Strikes  are,  therefore,  exceedingly  rare, 
but  when  they  do  occur  they  soon  terminate,  for  the  govern- 
ment will  not  tolerate  them.    Personal  economy  is  essential  o,^"°°*^  ***"' 
to  existence.    The  labor  of  women  and  children  is  utilized. 
Railroads  through  its  own  territory,  favorably  situated  sea- 
ports, and  a  trading  spirit  handed  down  from  the  Middle 
Ages,  aid  in  securing  foreign  purchasers  for  Belgian  manu- 
factures.   It  is  thus  that  Belgium  maint^ains  most  of  her  iron 
and  steel  works  in  operation.    She  utilizes  all  her  resources ; 
she  is  industrious  and  frugal,  and  she  neglects  none  of  her 
opportunities.   Much  of  the  distress  now  existing  in  other 
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BBMiuir.  coantries  might  be  obviated  by  the  practice  of  the  same 
virtues,  aud  it  would  not  involve  the  lowering  of  wages  to 
the  Belgian  standard. 

eid^wto"**  '^^^  ^^^^  «^^  «^^^  exhibits. 

As  was  the  case  at  Vienna,  the  principal  exhibit  of  Bel- 

Joiin  cockerm  giau  irou  and  steel  at  Paris  was  made  by  the  John  Codg^rill 

*®*^*  Society,  of  Seraing,  five  miles  from  Lifege.     It  comprised 

specimens  of  pig-iron,  bar-iron,  rails,  beams,  locomotive  and 

boiler  plates,  tires,  axles,  forgings,  castings,  mining  ma- 

eiyTSginMir&S*  ^^^^^^y,  locomotives,  car  wheels  and  other  railroad  appli- 
ances, and  various  other  products.  A  40-ton  eight- wheeled 
freight  locomotive ;  a  300  horse-power  pumping  engine ;  a 
500  horse-power  rolling-mill  engine ;  two  sets  of  rolls,  one 
of  which  had  rolled  10,500  tons  of  rails ;  and  two  rails,  each 
180  feet  long,  one  of  which  had  been  twisted  cold  into  four 
spirals,  were  among  the  noticeable  features  of  this  most 
interesting  exhibit,  which  was  especially  rich  in  heavy  ma- 
chinery. Specimens  of  the  Bessemer  steel  mai\ufactured 
by  this  company  embraced  razors,  knives,  sworils,  bayonets, 
tools  of  all  kinds,  screws,  wire,  plates,  and  bars. 
Origin  of  the     The  works  of  the  John  Cockerill  Society  were  established 

works.  Iq  1317^  i)y  John  Cockerill,  an  Englishman  by  birth,  but  a 

Belgian  citizen,  and  were  at  first  wholly  employed  in  the 
construction  of  steam-engines ;  but  in  1823  the  erection  of 
a  coke  blast  furnace  was  commenced,  which  was  blown  in  in 
Their progreiw.  1826,  It  was  the  first  ou  the  Continent.  Until  1830  it  was 
the  only  furnace  of  its  kind  in  Belgium.  Forges  and  a 
boiler  shop  were  built  in  1823  and  1824,  a  puddling  mill  in 
1826,  and  afoundery  in  1828.  From  1830  to  1834  the  works 
were  closed,  owing  to  political  troubles.  In  1835  the  first 
locomotive  and  the  first  rails  were  made.  In  1836  a  second 
coke  blast  furnace  was  commenced,  and  in  this  and  the  fol- 
lowing year  other  extensions  were  made.  In  1838  John 
Cockerill  became  embarrassed,  and  in  1840  he  died.  In 
1842  the  works  passed  into  the  hands  of  the  John  Cockerill 
Society,  and  have  since  been  greatly  extended.    The  first 

BeMemer  works.  Bcsscmcr  stcel  works  iu  Belgium  were  erected  by  this  com- 
pany in  1862.  Large  purchases  of  iron-ore  mines  and  coal 
lands  and  collieries  have  been  made  by  it  from  time  to  time* 
Spanish  ores.  It  is  a  large  owner  of  iron-ore  mines  in  Spain.  The  works 
now  embrace  7  blast  furnaces,  with  two  more  in  course  of 
erection;  2  large  foundries;  a  large  iron-rolling  mill;  a 
Present  phmt.  Bcssemcr  stccl  plant,  with  8  converters,  each  of  7  tons  ca- 
pacity, a  rolling  mill,  etc. ;  a  hammer  mill  for  large  forgings; 
a  shop  for  small  forgings ;  constructing  shops  for  the  mann- 
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fecture  of  locomotives,  marine  and  other  engines,  and  other      d»lqium. 
machinery ;   boiler,  bridge,  and  ship  iron  works,  etc.,  etc.  st^SJty.^'^^*'^ 
At  Hoboken,  near  Antwerp,  the  company  owns  and  oper- 
ates au  extensive  ship-yard,  at  which  410  steamships,  trans- 
ports, monitors,  and  armored  vessels  have  been  built.    It 
owns  several  vessels  that  are  engaged  in  the  transportation 
of  iron  ore.    Its  nominal  capital  stock  is  $3,000,000.     It   c^P^taL 
no^  employs  8,850  workmen  at  all  its  enterprises,  to  whom 
if  pays  $2,000,000  annually  as  wages.     Its  annual  sales    saie*. 
amount  to  about  $8,000,000.    It  has  in  use  252  engines,  and 
its  daily  consumption  of  fuel  is  about  1,100  tons.    The  an-    FaeL 
nual  capacity  of  the  company  is  equal  to  the  production  of   ProducUoa. 
400,000  tons  of  coal;  150,000  tons  of  native  ore ;  170,000  tons 
of  foreign  ore;  100,000  tons  of  pig-iron  ;  G,000  tons  of  cast- 
ings; 25,000  tons  of  girders,  iron  plates,  and  bar-iron ;  1,000 
tons  of  steel  plates ;   100,000  tons  of  steel  rails,  bars,  and 
tires;  1,500  tons  of  steel  ordnance,  car  wheels,  locomotive 
wheels,  etc.;  8,000  tons  of  steam-engines  and  mechanical 
apparatus ;  10,000  tons  of  bridges,  boilers,  and  structural 
iron;  aud  14  ocean  or  river  vessels.    The  company  has  fre- 
quently rolled  365  tons  of  rails  in  24  hours.    The  number  of  .  ^^^  locomo- 

lives,     and    en- 

loeomotives  annually  built  is  about  100;  of  steam-engines,  gine«. 
10;  and  of  machines  of  all  kinds,  100.  In  the  fiscal  year 
1877-78  the  greatest  activity  prevailed  in  the  Besse.ner  steel 
works,  which  produced  83,000  metric  tons  of  steel,  a  large 
increase  upon  05,000  tons  in  1870-77.  The  company  also 
made  57,000  tons  ot  rails  in  1877-'78,  an  increase  upon  45,000 
tons  in  187G-'77.  The  works  at  Seraing  cover  220  acres,  and  -^"*- 
at  Hoboken  22  acres.  Such  is  a  representative  Belgian 
iron  and  steel  enterprise. 

Other  iron  and  steel  exhibits  in  the  Belgian  section,  by„?^wt«ofthe 

o  7     *7  Belgian     corapft- 

the  Angleur,  Esi>erance,  Ougr6e,    Sclessin,  Providence,  nie»- 
Couillet,  Chateliueau,  and  other  companies,  were  scarcely 
less  interesting  than  that  of  the  Cockerill  Company.    They    ^'^'J^^  ^^^ 
embraced  iron  and  steel  rails,  plate  and  sheet  iron,  bar-iron, 
beams,  and  girders,  pig-iron,  iron  ores,  and  Bessemer  and 
Siemens-Martin  steel  in  various  forms.     The  display  of 
beams,  girders,  and  joists  was  very  large,  some  of  the  speci- 
mens being  of  exceptional  lengths  and  novel  sections.    The 
company  at  Angleur  exliibited  fine  Bessemer  steel  castings. 
The  sheet-iron  exhibited  by  the  Esperance  Company  was  in    Sheet-iron, 
all  respects  excellent.     The  ironmasters  of  the  Charleroi 
district  contributed  a  consolidated  exhibit  of  beams,  girders, 
rails,  wire,  sheets,  pig-iron,  etc.,  which  was  very  attractive. 
There  was  a  good  display  of  cast-iron  pipes.    Locomotives 
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"»^"^-      and  railway  cars  from  the  shops  of  the  Compagnie  Beige  of 

Brussels,  and  several  other  companies  were  among  the 

prominent  exhibits]  and  it  may  be  mentioned  that  the  boild- 

lo^^ti^S?^  ing  of  steam-engines,  locomotives,  and  other  railway  rolling 

SooTFor  ex^J  ®*^^^  for  cxport  is  a  leading  branch  of  Belgian  industry, 

ateod^ Belgian  the  citics  of  Brusscls,  Scraing,  Li^ge,  Couillet,  Tubize,  and 

others  being  engaged  in  their  manufacture.  The  display 
of  tires,  axles,  locomotive  springs,  and  other  railway  ap- 
pliances was  good.  Mining  machinery  was  another  leading 
feature  of  the  Belgian  exhibit.  A  noticeable  display  of  ma- 
chine tools,  engines,  steam-pumps,  hydraulic  presses,  beet- 
Caii,  Haiot  &  sugar  machinery,  etc.,  was  made  by  Cad,  Halot,  &  Co.,  of 
Pomps  and  ma- Brussels.    Machine  tools  were  quite  numerous  in  the  Bel- 

ohine-toola. 

gian  section,  and  these  and  the  heavy  machinery  were 
Iron  wire  usually  excelleut  The  display  of  iron  wire,  especially  of 
gauges  below  No.  20,  was  large  and  creditable,  and  several 
machines  were  exhibited  which  make  wire  nails  and  tacks. 
But  the  Belgian  display  of  general  hardware,  fine  cutlery, 
small  castings,  edge  and  other  tools,  and  agricultural  ma- 
chinery was  neither  large  nor  impressive.  The  Belgian  iron 
and  steel  industries  appear  to  have  been  developed  most  in 
the  direction  of  rolling-mill  products  and  heavy  machinery. 
The  bar-iron  of  Belgium  has  long  been  celebrated  for  its 
Compreased  excellence.  There  were  creditable  displays  of  coke  and  com- 
pressed  fuel.  The  latter  was  a  prominent  feature  of  the 
Belgian  exhibit,  and  its  manufacture  in  Belgium  is  so  ex- 
tensive as  to  have  justified  this  prominence.  Coal  mining 
in  Belgium  dates  from  the  twelfth  century, 

hiSo^^uad^st^  Irou  aiid  stcel  history  and  statistics. 

tiatlca. 

The  Belgian  iron  industry  is  of  very  great  antiquity, 
dating  from  about  the  beginning  of  the  Christian  era.  It 
appears  to  have  never  ceased  to  exist  from  that  time  until 
the  present.    At  first  the  most  primitive  processes  were 

Bapiy  hiatory.  employed,  and  afterwards  blast  furnaces  and  refinery  forges. 
There  was  a  charcoal  furnace  in  operation  at  Dames,  near 

Panacea.  Namur,  in  1340.  At  the  close  of  the  fifteenth  century  leather 
bellows  were  in  use  for  driving  blast  furnaces  in  the  district 
of  Li^ge.    In  1660  Belgium  had  35  blast  furnaces  and  85 

sputting mm.  forges.  In  1693  a  "splitting  mill''  is  mentioned.  Down  to 
1800  the  furnaces  were  octagonal  in  form  and  only  about  16 
feet  high;  in  that  year  circular  furnaces  were  introduced; 
they  were  built  25  feet  high,  and  the  remaikable  product  of 
three  tons  a  day  was  realized.  Charcoal  becoming  very 
scarce,  John  Cockerill  was  successful  in  1826  in  introducing 
the  use  of  coke  in  the  blast  furnace.    In  1830  the  coke  fur- 
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BELOIUM. 


naoe in  Belgiam  that  would  yield  2,000  tons  of  pigiron  in 
a  year  was  doing  well.    The  paddling  of  iron  and  the  ase 
of  grooved  rolls  were  introduced  into  Belgium  from  Great  J^^^iK^^^; 
Britain  soon  after  the  battle  of  Waterloo  restored  peace  to  S««tr}  • 
Belgiam  and  to  Europe,  the  first  puddling  furnace  in  the 
kingdom  having  been  erected  in  1821.    Belgian  iron-mas- 
ters have  not  been  slow  to  observe  and  to  utilize  the  im- 
provements of  other  countries.    In  1872  the  Danks  puddling   oankBpaddier. 
furnace  was  introduced  by  the  Soci6t6  Anonyme  of  Sclessin, 
and  about  the  same  time  Lauth's  three-high  plate  rolls  were    Lauth'g  three- 

high  roUa. 

adopted  by  the  Ougr^e  and  Esp^rance  companies. 
Steel  was  first  made  in  Belgium  in  1753,  but  its  manufac-    Hi«toryofM. 

*=*  7  cian     steel     in- 

tare  was  never  largely  developed  until  18G2,  when  the  first  du»txj. 
Bessemer  steel  works  in  the  kingdom  were  established. 
Just  prior  to  that  event,  in  the  year  1860,  Belgium  produced 
only  3,172  tons  of  steel,  part  of  which  was  crucible  steel 
and  part  what  is  termed  German  steel.    A  year  ago  there 
were  but  three  Belgian  works  engaged  in  the  manufacture 
of  steel  by  casting:  TheOockerill  Company,  with  8  Bessemer  ^oci^eriu  com- 
converters;    Eossius,   Pastor,  &  Co.,  at  Angleur,  with  4  ^Rw«*««,  Pa«tor 
Bessemer  converters;  and  the  Sclessin  Company,  at  Tilleur,    scieaain  com- 
witii  a  Siemens-Martin  plant.    Since  then  the  Ponsanl  fur-    vouasad    im- 
naee  has  been  introduced  by  the  Soci6t6  de  Thy-le-Chateau    societyof tl.v- 
for  the  production  of  steel  rails.    The  Ougrde  Company  is  ^^oagre*""  cum. 
also  erecting  a  gas  furnace,  with  the  view  of  making  steel  ^^^' 
by  the  open-hearth  process. 
The  statistics  of  the  Belgian  iron,  steel,  and  coal  indus-^statiatica     of 

o  7  7  Belgian        ii-on, 

tnesare  very  full  and  complete.    There  are  about  70  blast  yecl,  ana  coai  in- 
furnaces  in  the  kingdom,  5G  being  the  largest  number  that 
were  ever  in  blast  in  one  year.    Only  26  were  in  blast  in 
1877,  a  fact  due  mainly  to  the  increasing  scarcity  of  native 
ore,  bat  partly  to  foreign  competition,  and  partly  to  the  un 
snitableness  of  domestic  ores  for  Bessemer  steel.    The  pig 
iron  branch  of  the  Belgian  iron  trade  is  therefore  only 
moderately  prosperous.    The  production  of  pig-iron  in  re 
cent  years  has  been  as  follows :  1850,  144,452  metric  tons 
1860, 319,943  tons ;  1870, 665,234  tons ;  1872,  when  the  maxi 
mum  was  reached,  655,565  tons;  1876,  571,267  tons,  the  de- 
cUne  being  gradual  from  1872.    The  production  of  wrought 
iron,  bar-iron,  blooms,  plates,  iron  rails,  etc.,  was  61,970 
metric  tons  in  1850;  200,596  tons  in  1860;  491,563  tons  in 
1870;  510,920  tons  in  1874,  when  the  maximum  was  reached ; 
and  416,714  tons  in  1876.    In  1877  and  1878  there  was  an 
improved  foreign  demand  for  the  products  of  Belgian  roll- 
ing mills,  and  production  was  slightly  increased.    In  1876 
Belgium  produced  20,440  metric  tons  of  chains,  cables,  an- 


Pig-inm. 


Wrought  iron. 
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^^i^^'      chors,  nails,  etc.,  and  in  1876  the  production  of  castings  was 
stS**^*'^*'''''  ^'80,759  tons.    The  production  of  steel  was  3,172  metric  tons 

in  1860;  9,563  tons  in  1870;  and  75,258  tons  in  187G.  Of 
the  production  in  1876,  71,758  tons  were  Bessemer  steel,  of 
which  65,000  tons  were  rolled  into  rails.  The  production  of 
Bessemer  bteel  exceeded  100,000  tons  in  1877.  In  the  fiscal 
year  1877-'78  the  John  Cockerill  works  alone  produced 
83,000  tons  of  Bessemer  steel.  The  production  of  steel  in 
Belgium  is  steadily  increasing.  The  production  of  iron  ore 
has  rapidly  declined  from  1,018,231  metric  tons  in  1865  to 
269,206  tons  in  1876. 
Coal-  The  production  of  coal  in  Belgium  steadily  increased  from 

3,929,962  metric  tons  in  1840  to  15,778,401  tons  in  1873, 
when  the  maximum  was  attained.  There  was  a  decline  in 
1874,  a  slight  recovery  in  1875,  and  a  decline  to  14,329,578 
tons  in  1876.  To  this  may  be  added  the  production  in  the 
en^wt^  ""*  same  year  of  about  300,000  tons  of  artificial  mineral  fuel, 

or  briqtietSj  which  has  since  been  increased  to  about  500,000 
tons  annually. 
to2>ort8aiiaex.  xhc  Belgian  imports  and  exports  of  iron  ore,  pig-iron, 
manufactured  iron,  and  steel  for  1878  were  as  follows :  Iron 
ore,  imports,  chiefly  from  the  Grand  Duchy  of  Luxemburg, 
833,922  metric  tons;  exports,  chiefly  re-exports  to  France, 
239,728  tons.  Pig-iron,  imports,  chiefly  from  England,  Grer- 
many,  and  the  Grand  Duchy,  210,353  tons;  exports,  5,362 
Iron  and  steel,  tons.  Manufactured  iron,  imports,  8,575  tons;  exports, 
191,062  tons.  Nails  and  wrought-iron  sundries,  imports, 
3,409  tons;  exports,  26,444  tons.  Castings,  imports,  2,030 
tons;  exports,  10,509  tons.  Steel,  imports,  4,992  tons;  ex- 
ports, 36,816  tons.  These  figures  show  a  total  of  229,299 
tons  of  imports  and  270,193  tons  of  exports.  Belgium's  ex- 
ports of  machinery  are  large.  Of  the  exports  of  iron  and 
steel  in  1878  no  less  than  58,282  metric  tons  were  sent  to 
Great  Britain,  of  which  over  49,000  tons  were  merchant  iron 
and  the  remainder  wa«  nails,  rails,  etc.  The  Belgian  exi)ort8 
of  rails  have  greatly  declined  since  1874,  but  the  other  iron 
and  steel  exports  have  been  well  maintained. 
^^^^  The  imports  of  coal   and  coke  into  Belgium    in  1876 

amounted  to  832,296  tons,  Great  Britain  being  the  principal 
contributor,  and  Germany  .supplying  a  large  part  of  the  re- 
mainder. The  exports  in  the  same  year  were  4,399,605  tons, 
almost  wholly  to  France. 

^""Tff^;"^'  AUSTEIA-HUNGABY. 


Americans  do  not  usually  associate  the  Austrian  Empire 
with  the  manufacture  of  iron  and  steel  on  a  large  scale,  and 
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yet  these  are  among  its  most  important  productions,  and  austma-hux- 
the  industries  devoted  to  them  have  an  honorable  rank  in 


comparison  with  like  industries  of  other  countries.    Austria    xho       sixth 
(in  which  I  include  Hungary)  is  the  sixth  among  iron  and  SSef  jiJSuicing 
steel  producing  countries,  and  she  occupies  no  mean  place  ^^"""^ 
as  a  manufacturer  of  machinery.     As  a  manufacturer  of 
Textiles,  glass  ware,  and  other  light  products  of  skilled  in- 
dustry, as  a  manufacturer  of  beet-sugar,  and  as  the  liberal 
promoter  of  an  extensive  railway  system,  she  occupies  a 
position  of  well-deserved  prominence.    With  internal  and 
external  peace,  and  perseverance  in  the  tolerant  and  con- 
ciliatory policy  which  now  characterizes  the  administration 
of  her  aflGairs,  Austria  may  be  expected  to  become  within 
the  next  ten  years  one  of  the  very  first  among  industrial 
nations.    That  she  has  not  been  generally  recognized  in  our    Misconception 
country  as  a  possible  future  rival  in  the  production  of  iron  ^wel-Sr^SSi^ 
and  steel  is  mainly  due  to  our  lack  of  commercial  inter-  ^""^'^• 
course  with  her  people,  but  partly,  also,  to  the  almost  total 
absence  of  Austrian  iron  and  steel  products  at  the  Phila- 
delphia Exhibition  in  1870.    When  it  was  held,  the  interest 
in  intirnational  exhibitions  of  her  iron  and  steel  producers 
and  of  many  other  Austrian  manufacturers  appeared  to 
have  been  exhausted  by  their  splendid  contributions  to  the 
Vienna  Exposition  in  1873.    But  Austria  grandly  rallied  in    La™  and  in. 
1878  from  her  lethargy  in  1876,  and  her  whole  display  at   '** 
Paris  was  exceedingly  interesting,  her  iron  and  steel  ex- 
hibits being  especially  large  and  varied. 

Iran  and  steel  exhibits.  exwffltr*  •'**^ 

The  principal  Austrian  exhibitors  of  i**on  and  steel  and  of 
railway  material  at  Paris  were  the  Austiian  and  Hungarian    AuatHan   and 
State  Railway  Companies,  closely  followed,  however,  byRaaway     Com- 
other  large  companies.    It  is  a  peculiarity  of  the  iron  andc^uxLCitora.' 
steel  <ind  coal  industries  of  the  empire  that  the  governme  t 
railroad  companies  are  extensively  engaged  in  their  develop- 
ment and  at  widely  separated  localities ;  and  it  is  also  a 
pecaliarity  of  the^e  industries  that  the  companies  which 
were  organized  expresslj^  and  solely  to  engage  in  their  de- 
velopment have  their  enterprises  as  greatly  scattered  as  scattered  enter- 
those  of  the  railroad  companies.    These  results  have  largely 
grown  out  of  a  spirit  of  speculation  which  was  rife  in  Aus- 
tria a  few  years  ago,  many  of  the  speculations  proving  to  perfoi^ouSS^ 
be  disastrous.     The  financial  stringency  which  occurred  in  ^•™gency  of 
Austria  early  in  1873  was  the  beginning  of  the  period  of 
world-wide  depression,  the  end  of  which  we  have  not  yet 
Been.    Large  stock  companies  were  organized  to  absorb  and 
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^^OABT^'^'  ^P^i^^  various  consolidated  small  enterprises.  Most  of 
-; — Organization  ^^^^e  inflated  organizations  still  remain  in  existence,  but 
oJ^^>»^iwatod  their  stock  has  greatly  contracted  in  value.  They  have 
•»•  served  a  useful  purpose  in  stimulating  the  development  of 

Austrian  mineral  resources,  and  in  relieving  the  empire  of 
dependence  upon  other  countries  for  iron  and  steel  and 
things  made  from  them. 
AnstoUm    ex-     Tho  exhibit  of  iron  and  steel  and  their  products  which  was 

bibit  of  iron  and  ^ 

Bteei.  made  by  Austria  embraced  the  same  classes  of  heavy  articles 

that  were  exhibited  by  France,  Great  Britain,  and  Belgium : 

rodnctira^  ^'^ Pig-iron  of  various  grades;  iron  and  steel  rails;  Bessemer 
and  Siemens-Martin  steel ;  spiegeleisen ;  crucible,  puddled, 
and  cemented  steel ;  rolled  iron  for  building  purposes ;  plates 
and  sheets ;  axles  and  tires ;  locomotives  and  other  railway 
requisites ;  chilled  car-wheels ;  tubes  and  pipes ;  iron  per- 
manent way  for  railroads ;  a  general  assortment  of  heavy 
and  light  machinery,  etc.,  etc.    Joined  to  these  were  sam- 

PaeiB  and  ores.  p|gg  ^f  f^els  aud  irou  orcs.  Much  of  the  pig-iron  was  made 
with  charcoal,  and  was  excellent  in  quality,  being  specially 

Locomotives,    adapted  to  the  manufacture  of  steel.    The  locomotives  were 

among  the  finest  in  the  Exposition.    About  1840,  when  Aus- 

Adoption  of  (^rja  bcgau  to  build  railroads,  she  adopted  the  American  loco- 

Amencan  model.  °  7  r- 

motive  as  a  model,  and  the  Austrian  locomotives  of  to-day 

are  very  similar  to  those  of  the  United  States.    Railroad 

Ganz&co.      crossings  of  chilled  iron  were  exhibited  by  Ganz  &  Co.,  of 

Buda-Pesth,  who  also  exhibited  a  tine  collection  of  chilled 

^Chilled  car-  car-whccls  of  American  style,  one  of  which  had  run  320,400 

miles  and  another  380,000  miles.  It  is  stated  that  chilled 
car-wheels  have  been  used  on  the  Emperor  Ferdinand  Bail- 
way,  in  Northern  Austria,  since  1855,  and  have  ever  since 
increased  in  number,  so  that  now,  with  10,000  freight  cars, 
23,140  such  wheels  (21,696  from  Ganz  &  Co.  and  1,414  from 

ayv^rkt"^'**  Couut  Audrassy's  works  at  Deruoe)  are  in  use.    Projectiles 

made  of  chilled  cast  iron  were  also  exhibited  by  Ganz  &  Co. 

Permanentway.  rp^^  stylcs  of  irou  permanent  way  were  exhibited,  several 
systems  of  which  have  been  introduced  upon  Austrian  and 
Sugar  machin- Hungarian  railroads.  Of  sugar-making  machinery  there 
was  a  large  display,  but  of  agricultural  machinery  and  im- 
plements the  display  was  greatly  inferior  to  that  of  France, 
Great  Britain,  or  the  United  States.  The  exhibit  of  wood- 
working machinery  was  small.  Stationary  and  portable 
steun  engines,  engines  wcrc  numerous  in  the  Austrian  and  Hungarian  sec- 

^|J®j^of  BoMo-  tions.    Boilers  made  of  Bessemer-steel  plates  were  exhibited 

by  the  Emperor  Ferdinand  Railway  Company,  and  good 
boiler  plates  of  Bessemer  steel  were  exhibited  by  the  Him 
Armorputes.  gariau  State  Railway  Company.    Steel  armor-plates  were 
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exhibited  by  J.  Braun's  Sohne,  of  Schondorf.    The  exhibit  ^"^;="*- 
ofwire,  'wire  rope,  and  wire  work  of  all  kinds  was  very  ex-    ^ireaadwii^ 
tensive.    Austria  vies  with  Westphalia  in  the  manufacture  ">p«- 
of  products  of  this  class.    Car  and  carriage  springs  were    spring*, 
shown  in  profusion,  as  were  railway  appliances  generally.    A 
locomotive  fire-box,    made  of  Siemens-Martin  steel,  with 
arched  and  corrugated  sides  and  top,  was  a  prominent  ob- 
ject 

Tools.  Tools. 

Franz  Wertheim  &  Co.  and  John  Weiss  &  Sous  exhibited 
fine  collections  of  bench  tools.    The  former  firm  also  ex-    Bench  toou. 
hibited  fire  and  burglar  proof  safes.    Miners'  tools  were    ^Jre'toou. 
exhibited  by  Mahler  &  Eschenbacher.    J.  Braun's  Sohne 
exhibited  files.    The  Eiseu  and  Stahlgewerkschaft,  of  Eibis- .  ^^* 
wald,  exhibited  a  number  of  circular  and  band-saws.    The    ^^• 
display  of  cutlery  was  meager,  and  very  inferior  to  that 
made  by  Austria  at  Vienna.    Like  Belgium,  the  Austrian 
display  of  iron  and  steel  and  their  products  at  Paris  was 
notably  rich  in  heavy  articles  and  heavy  machinery.    It  was    Machinery, 
not  seriously  deficient  in  small  wares,  the  manufacture  of 
which  requires  delicate  manipulation  or  the  application  of 
delicate  machinery,  but  they  did  not  form  one  of  its  promi- 
nent features. 

Diitiilration  of 

Distribution  of  the  iron  industry.  S* A^tSinS 

gory. 

The  manafa<5ture  of  iron  and  steel  in  the  Austrian  Empire 
is  distributed  over  a  large  part  of  its  territory,  which  may 
be  divided  into  three  grand  divisions.  The  most  prominent 
of  these  is  in  the  southwestern  part  of  the  empire,  and 
embraces  Styria,  Carinthia,  and  the  remaining  provinces  of 
the  Austrian  Alps.  This  district  is  remarkably  rich  in  iron 
ores  of  superior  quality,  principally  spathic,  this  variety 
being  practically  free  from  impurities,  and  well  adapted  to 
the  production  of  steel,  in  which  it  is  now  largely  employed. 
The  spathic  ores  of  Austria  and  Hungary  have  long  been  spatwo  oren. 
celebrated  as  among  the  best  steel-producing  ores  in  the 
world.  In  Styria  and  Carinthia  are  situated  the  two  famous 
iron  mountains,  Erzbergand  Htittenberg,  which  were  worked  taSTofErSbeni 
by  the  Eomans  and  by  the  Celts  two  thousand  years  ago.  ^^  Hattenberg. 
In  late  years  the  Erzberg  has  yielded  175,000  tons  of  iron 
ore  annually.  Iron  has  been  made  in  these  Alpine  provinces 
in  fomaces  of  various  forms  of  construction  since  the  eighth 
century.  Until  the  present  century  charcoal  was  the  only 
fuel  that  wajs  used,  both  in  the  furnaces  and  in  refinery  ^^ei^scd^for- 
forges,  but  now  wood,  brown  coal  or  lignite,  and  coke  are 
also  used.    Lignite  of  excellent  quality  is  found  in  Styria, 
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Lignite. 


Peat 


Coal. 


AU8TBIA-HUN.  aod  It  Is  uscd  with  satisfactory  results  iu  blast  furnaces  and 
—  puddling  furnaces.  Extensive  deposits  of  lignite,  which 
have  not  yet  been  developed,  are  found  on  the  line  of  the 
railroad  from  Vienna  to  Trieste.  Peat  is  also  largely  used 
in  Styrian  puddling  furnaces,  partly  in  the  ordinary  way 
and  partly  in  connection  with  Siemens  regenerative  furnaces. 
True  bituminous  and  anthracite  coals  are  found  in  the  Al- 
pine provinces,  but  not  in  appreciable  quantities. 

N.  w.  diviaiou     The  ucxt  most  important  division  is  in  the  northwestern 

of  the  empire.  ^ 

Bohemia,  etc.  part  of  the  empire,  and  embraces  Bohemia,  Moravia,  and 
Ancient  iron-  Austrian  Silesia.  Iron  was  made  in  Bohemia  long  before 
the  beginning  of  the  Christian  era.  In  some  portions  of 
this  district  there  is  good  coal  hi  large  quantities,  which 
makes  an  excellent  coke  for  blast-furnaces,  but  in  others 
coal  is  scarce  or  impure,  and  lignite  and  wood  are  used. 
Lignite  is  abundant,  and  of  good  quality.    Bohemia  pro- 

Coaiandiigntto.  duccs  moFC  than  ouc-half  of  all  the  coal  and  lignite  mined 

Iron  ores.  in  the  empire.  The  iron  ores  of  this  division  are  not  gen- 
erally so  pure  as  those  of  the  Alpine  provinces,  but  included 
in  them  are  some  rich  deposits  of  magnetic,  specular, 
spathic,  and  red  and  brown  hematites.  Many  of  the  ores 
are  manganiferous.  Much  of  the  iron  of  this  district  is 
well  adapted  to  foundry  purposes,  and  it  has  been  custom- 
ary to  make  large  and  small  castings  direct  from  the  blast 

Poundries.  furuacc.  Cupola  foundries,  some  with  hot-blast,  are,  how- 
ever, common,  and  usually  well  employed.  Until  quite  re- 
cently charcoal  ha«  been  the  only  fuel  used  in  this  district, 
and  it  is  still  largely  consumed  in  blast-fumaces  and  in  a 

Biomaries.  fcw  blomaries  or  refinery  forges.  Blornaries  were  only  a 
few  years  ago  very  numerous  in  this  district,  Bohemia  alone 
having  110  in  1865,  which  converted  into  wrought-iron  a 
large  part  of  the  product  of  28  blast-furnaces;  now,  how- 

Puddiing  fur- ever,  puddliug  furnaces  are  numerous,  in  1871  there  being 
116  in  Bohemia  and  70  in  Moravia  and  Silesia. 

The  third  division  into  which  the  Austrian  iron  industry 

is  territorially  divided  embraces  the  extensive  provinces 

CarpathUn  lying  whollv  or  iu  part  in  the  Carpathian  mountains — Hun- 

monntaina       re-   *■  *^  * 

gion.  gary,  Galicia,  Buckowina,  Transylvania,  and  others.    This 

division,  like  the  one  last  named,  has  a  variety  of  ores,  a 
large  proportion  of  them  being  of  good  quality.  The  de- 
velopment of  large  deposits  which  are  known  to  exist  in 
Galicia  and  elsewhere  has  scarcely  been  commenced,  while 
Primiiivo  far- othcrs  havc  bccu  workcd  for  centuries.    The  primitive  wolf 

nacesandmodem  ^  ....  .,/.         j.  •xi'j-x'i.  -ii 

proceaees.  fumaccs  arc  stiU  to  bc  found  HI  use  m  this  district,  as  well  as 

bloomaries;  but  charcoal  and  coke  furnaces,  rolling-mills, 
and  yet  more  modern  processes  are  numerous.    Charcoal  is 
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the  principal  fuel  used  in  the  blast  furnaces.    Coal  is  scarce,  -^"»'^^"^* 

but  lignite  is  abundant.  

The  first  puddling  furnace  in  Austria  was  built  at  Witko-  and^^'^iJ^^S 
witz,  in  Moravia,  in  1826,  and  at  the  same  place  the  first  ^^*^"  ^  ^^'^' 
coke  blast-furnace  in  the  empire  was  built  in  1838.    From 
these  two  events  may  be  dated  the  beginning  of  the  mod- 
em iron  industry  of  Austria.    The  first  coke  furnace  in  the 
Alpine  provinces  was  erected  at  Prewald,  in  Carinthia,  in 
1870;  the  first  puddling  furnace  in  Carinthia  was  erected 
in  1828.    German  steel  made  in  Styria  and  Carinthia  was  ^^J^  ,^J 
celebrated  for  its  excellence  fifty  years  ago,  when  the  an- 
nual production  was  about  15,000  tons,  a  part  of  which 
found  its  way  to  American  markets.    These  provinces  have 
also,  for  many  years,  made  crucible  steel  of  excellent  qual-    cmoibio  steel 
i^.   Puddled  steel  has  been  made  in  Austria  since  1835,    Puddiedsteei. 
bnt  in  large  quantities  only  since  1852.    It  was  at  one  time 
largely  used  for  rails.    It  is  still  made  in  small  quantities. 
The  first  Bessemer  steel  works  in  Austria  were  commenced    BeMemorsteeL 
at  Turrach,  in  Upper  Styria,  in  1862;  there  are  now  13 
works  in  the  empire,  with  32  convertei-s.    These  works  are 
located  in  various  provinces,  but  principally  in  Styria.    At 
most  of  the  works  the  pig-iron  is  run  direct  from  the  blast 
furnace  into  the  converter.    At  the  works  at  Eeschicza,  in 
Hungary,  there  are  three  converters,  each  of  9  tons  capa- 
city ;  the  annual  production  of  the  works  is,  however,  only 
about  9,000  tons.      Spiegeleisen  is  manufactured  at  sev-    Spiegeieiaen. 
eral  places  in  Austria:  ferro-manganese  is  also  manufact-    Feno .  manga- 
ured  in  blast-furnaces  in  the  province  of  Garniola,  and  prob- 
ably elsewhere.    Siemens  furnaces  have  been  used  in  Aus-    siemona    fur. 
tria  since  1858,  when  they  were  introduced  at  Kapfenberg 
in  connection  with  the  manufacture  of  cast  steel.    In  1867 
the  Siemens- Martin  process  was  introduced  at  the  same ,  Siemens  -  Mar- 
place,  but  the  manufacture  of  steel  by  this  process  has  never 
been  greatly  extended  in  Austria,  the  earlier  processes  and 
the  Bessemer  process^ being  in  greater  favor.    The  manu- 
facture of  tin-plate  has  been  thoroughly  established  at  sev-    Tin-piat©. 
eral  places. 

As  has  already  been  intimated,  there  are  many  strong 
companies  engaged  in  the  manufacture  of  iron  and  steel  in 
Austria  and  Huugary,  and  their  enterprises  have  been  pro- 
jected on  a  scale  worthy  of  more  prominent  iron  and  steel 
making  countries. 

Iron  and  steel  statistics.  iron,  "nd  steel 

statistics. 

The  whole  number  of  blast-furnaces  in  the  Austrian  Em- 
pire in  1876  was  279,  of  which  166  were  in  blast  and  113 
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^'^*^t""*''  were  out  of  blast.    The  production  of  pig-iron  and  castings 

Iron  and  8te5^^^  *^^  blast  fumacc  In  1840  was  144,352  metric  tons;  in 
.toSStic^    ■      1850  it  was  223,045  tons;  in  1860  it  was  348,798  tons;  in 

1870  it  was  452,244  tons;  in  1873,  when  the  maximum  was 
attained,  it  was  594,980  tons ;  in  1870  it  was  460,933  tons. 
These  figures  show  a  more  gradual  increase  in  the  produc- 
tion of  pig-iron  than  has  been  the  experience  of  some  other 
countries,  and  they  also  show  a  smaller  proportionate  de- 
crease in  production  since  the  culminating  point  was  reached 
in  1873.  The  present  blast-furnace  practice  of  Austria  and 
Hungary  is  perhaps  i)resented  in  its  most  favorable  aspect 
in  the  record  made  in  1873  by  two  Buttgenbach  coke-fur- 

■MBBt-^^^anaces  erected  by  the  Innerberger  Company  at  Schwechat, 
ger  Company,     near  Vienna.    They  are  each  GO  feet  high,  18  feet  diameter 

at  the  boshes,  12  feet  diameter  at  the  top,  and  7  feet  across 
the  hearth.  There  are  two  blowing  engines,  each  of  360 
horse-power.  In  1873  each  furnace  made  50  tons  of  j>ig-iron 
daily  firom  112.J  tons  of  Styrian  spathic  ore,  7^  to  12 J  tons 
of  limestone,  and  62^  tons  of  coke. 

Ran  mills.  At  the  close  of  1877  there  were  17  rail-mills  in  the  empire 

The  course  of  the  rail  manufacture  since  1870  is  seen  in  the 
following  table : 


Siatistlcs  of  rail 
miumfactare. 


Year. 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 


Iron  rails. 

Steel  rails. 

Total. 

Metric  lona. 

Metric  tons. 

Metric  tone. 

89,700 

17,  307 

107,097 

00.463 

23.109 

113.662 

86.556 

38.0U9 

124.665 

80,742 

50.327 

131,068 

54,797 

57.169 

111,066 

40. 155 

61.345 

101,500 

22,819 

64,491 

87,310 

18,645 

79.065 

97. 710 

steel  rails. 


These  figures  indicate  the  same  tendency  to  substitute 
steel  rails  for  iron  rails  that  is  observable  in  other  countries. 
The  growth  of  the  Bessemer  steel  industry  in  Austria  has, 
however,  been  very  slow.  In  1864,  \^hen  the  first  works 
went  into  operation,  the  production  was  306  metric  tons; 
six  years  later,  in  1870,  it  amounted  to  only  20,722  tons, 
with  6  works  in  operation  ;  in  1874  it  reached  96,958  tons, 
with  9  works  in  operation  Since  that  year  the  production 
has  twice  fallen  slightly  below  90,000  tons ;  but  in  1877  there 
was  an  increase  to  97,470  tons,  with  13  works  and  32  con 
verters  in  existence,  and  11  works  and  28  converters  in 
Bessemer  prac-  operation.  The  exceedingly  small  output  of  so  many  works 
^*  and  converters  is  in  part  accounted  for  by  the  small  size  of 

the  converters,  which  are  generally  of  from  2J  to  3  tons 
capacity. 
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The   production  of  iron  ore  in  the  Austrian   Empire  ^^^^^^y"^^ 

amounted  to  573,079  metric  tons  in  1851,  and  in  1873  it 

amoonted  to  1,588,256  tons,  the  increase  in  tbe  mean  time 

being  gradual.    From  1873  to  1876  there  was  a  steady  de-    iron  oro  out- 

cline  in  production,  the  figures  for  the  latter  year  being 

902,421  tons. 

The  production  of  coal  in  Austria  and  Hungary,  the  min  Coai. 
ing  of  which  dates  from  the  middle  of  the  sixteenth  century, 
amounted  to  only  94,607  metric  tons  in  1819,  and  to  only 
944,323  tons  in  1850.  In  1855  there  was  an  increase  to 
2,101,050  tons;  in  1865  to  5,069,303  tons;  in  1870  to 
8,355,944  tons ;  and  in  1876,  when  the  maximum  was  reached, 
to  13,362,586  tons,  of  wrhich  5,564,331  tons  were  pit  coal  and 
7,798,255  tons  were  lignite. 

The  imports  of  iron  and  steel  into  the  Austrian  Empire    imports  of  iron 

,  .       ,  ,  w'^w  Bteel. 

have  undergone  as  great  a  change  in  late  years  as  have 
similar  imports  into  our  own  country  since  1873.  From  1866 
to  1872  the  imports  of  pig  and  scrap  iron  increased  from 
131.351  metric  tons  to  219,078  tons,  but  in  1876  the  imports 
were  only  38,057  tons  From  1868  to  1870  the  imports  of 
rails  rose  from  54,218  tons  to  116,813  tons,  but  have  since 
steadily  fallen  to  805  tons  in  1876.  The  imports  of  bar-iron 
have  Men  from  27,880  tons  in  1872  to  1,458  tons  in  1876. 
The  imports  of  hardware  and  machinery  have  fallen  from 
(>4,551  tons  in  1872  to  20,363  tons  in  1876.  The  imports  of 
steel  have  fallen  from  1,127  tons  in  1871  to  880  tons  in  1876. 

The  exports  of  iron  and  steel  from  Austria  have  increased  Exports, 
in  recent  years  until  in  many  particulars  they  now  exceed 
the  imports.  In  1875  the  exports  of  rails  amounted  to 
10,774  metric  tons,  but  fell  in  1876  to  4,325  tons.  In  1875 
the  exports  of  pig  and  scrap  iron  reached  to  10,727  tons, 
but  fell  in  1876  to  7,317  tons.  The  exports  of  bar-iron 
amounted  to  7,056  tons  in  1875,  and  to  8,304  tons  in  1876. 
The  exports  of  hardware  and  machinery  reached  to  26,886 
tons  in  1874,  but  fell  to  19,926  tons  in  1876.  The  exports 
of  steel  of  all  descriptions  have  not  greatly  varied  from 
4,000  tons  annually  from  1866  to  1876. 

The  imports  of  iron  ore  have  always  been  inconsiderable,  iraport»ofore. 
the  largest  quantity  having  been  reached  in  1872,  when 
15,675  metric  tons  were  imported,  since  which  year  there 
has  been  a  steady  decline  to  2,429  tons  in  1876.  The  exports 
of  iron  ore  appear  to  have  been  highest  in  1875,  when  the 
quantity  amounted  to  52,817  tons;  in  1876  there  were  38,159 
tons  sent  out  of  the  country. 

Since  1865  the  imports  and  exports  of  coal  into  and  out    imports    ami 

^  *  *^  exx>orts  ol  coal. 

Of  Austria  have  both  grown  steadily,  owing  mainly  to  the 
4  p  R VOL  3 
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^^^oiikt"^  completion  of  i^ailway  communications  with  neighboring 
countries,  but  the  exports  have  increased  the  most.^    In  that 

Gaol  imports  year  the  imports  were  366,488  metric  tons,  and  the  exports 
an  exports.       ^^^^  385,662  tous.    In  1876  the  imports  were  1,574,675  tons, 

and  the  exports  were  2,734,862  tons. 

The  foregoing  statistics  and  other  references  appear  to 

establish  conclusively  the  fact  that  Austria  is  possessed  of 

Ability  of  Au»-  Sufficient  resources  to  enable  her  to  supply  her  own  iron  and 

o^*^^^^^'^  steel  wants,  and  the  further  fact  that  she  is  now  supplying 

them.  Eecent  information  leads  to  the  conclusion  that  the 
government  of  the  empire  will  pursue  a  revenue  policy  that 
will  tend  at  least  to  confirm  Austrian  iron  and  steel  manu- 
facturers in  the  possession  of  the  home  market. 

uu8biA.  RUSSIA. 


The  seventh  in  Russiarauks  scvcuth  aiuoug  iron -producing  countries,  and 
a^^g  *"*"oiJ^  b^r  exhibit  of  iron  and  steel  products  at  Paris  was  worthy 
tries.  Qf  jjgp  rank.    Although  the  iron  industry  of  Russia  is  not 

of  recent  origin,  having  existed  long  before  the  days  of 
Peter  the  Great,  two  centuries  ago,  it  has  not  been  charac- 
terized by  a  progressive  spirit  nor  by  notable  activity  until 
Enconragement  within  tho  past  fcw  ycars.    The  present  Emperor,  Alexan- 
by  Alexander  u.  ^^j.  jj^  ^^^^  given  to  it  greater  encouragement  and  a  greater 

impetus  than  any  one  of  his  predecessors.  This  he  has  done 
by  a  variety  of  measures,  including  a  protective  tariff,  boun- 
ties to  special  manufactures,  and  the  extension  of  railroad 
communications.  It  will  be  a  long  time,  however,  before  all 
the  widely-separated  parts  of  his  vast  empire  will  be  joined 
together  with  iron  bands,  as  the  United  States  is  now  joined, 
and  in  the  mean  time  it  is  too  much  to  expect  that  Russia, 
wise  as  her  ruler  is,  and  enterprising  as  her  ruling  classes 
are,  will  be  able  to  fully  utilize  her  scattered  mineral  re- 
Abnndancc  of  sourccs.    She  is  uot  Wanting  in  iron  ore  nor  in  fuel  to  smelt 

ere  and  taci.  |^  ^^^  ^  refine  the  irou  obtained  from  it ;  but  she  is  largely 
Lack  of  trans  wautiiig,  becausc  of  the  vastness  of  her  territory,  in  the 

^wrtation.  meaus  ucocssary  to  bring  the  fuel  to  the  ore  and  the  iron  to 

a  market.  It  is,  therefore,  all  the  more  to  her  credit  that 
she  has  made  even  limited  progress  in  the  development  ol' 
her  iron  resources,  and  that  her  iron  and  steel  makers  were 
enabled  to  make  the  fine  display  they  did  at  Paris.  The 
Russian  iron  and  steel  exhibit  was  one  of  the  most  valuable 
and  most  interesting  in  the  Exposition.  It  was  mainly  com- 
•  Charcoal  Iron.  P^^cd  of  axticlcs  which  charcoal  and  not  mineral  fuel  had 
produced,  a  fact  suggestive  of  immense  possibilities,  for  if 
such  progress  could  be  made  with  a  fuel  which  has  never 
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yet  Mly  developed  the  iron  resources  of  a  single  country,       uubwa. 

not  even  excepting  Sweden,  what  may  not  be  i)ossible  when 

her  extensive  deposits  of  mineral  fuel  come  generally  into 

nse  as  an  addition  to  the  vast  quantities  of  charcoal  which   Prospective  de> 

the  boundless  Bussian  forests  are  yet  capable  of  supplying  ^*  ^^^^^ 

when  they  shall  be  penetrated  by  Bussian  railroads? 

Iron  and  steel  exhibits,  iron  and  »t«ei 

exhibits. 

The  principal  exhibitor  in  the  iron  and  steel  department 
of  the  Bussian  section  was  Prince  Demidoff*.  whose  exten-  Prince  Demi 
sive  works  in  the  Ural  Mountains,  where  he  owns  a  million 
and  a  half  acres  of  forests  and  mineral  lands,  have  long 
been  noted.  He  is  a  large  manufacturer  of  pig-iron,  finished 
iron,  and  Bessemer  and  other  steel.  The  Bussian  Govern- 
ment works  and  several  private  companies  were  also  well 
represented.    The  entire  exhibit  embraCi^d  samples  of  mag-    Admirable  ex- 

,.,.,.  jp         .  -t'  •   ^^  ,  bibitof ores, iron, 

netic  and  other  iron  ores  of  extraordinary  richness  and  and     manufac- 
purity ;  fine  samples  of  charcoal  pig-iron ;  and  a  full  assort-  stSS!  ^   ""*  *^°* 
ment  of  bar-iron,  sheet-iron,  plates,  rods,  iron  wire,  axles,  tires, 
car-wheels,  iron  and  steel  rails,  Bessemer  and  Siemens-Mar- 
tin steel,  crucible  and  puddled  steel,  projectiles,  swords, 
chains,  etc.    Prince  Demidoff  showed  Bessemer-steel  boiler    Rails        and 
plates  of  excellent  quality;  also  Bessemer-steel  rails  45  feet  m^rand^em^cps- 
long,  and  another  steel  rail  50  feet  long,  which  had  been 
twisted  cold;  also  plates  and  rods  of  Siemens-Martin  steel, 
some  of  which  had  been  bent  and  broken  to  show  their 
quality;  also  a  disk  o    the  same  kind  of  steel,  §  of  an  inch 
thick,  and  7  feet  5  inches  in  diameter.    The  same  exhibitor 
also  showed  a  variety  of  steel  tools,  scythes,  swords,  etc. 

Several  kinds  of  steel,  all  of  excellent  quality,  were  shown 
by  several  exhibitors,  with  fine  effect.    The  Imperial  Tech-    imperial  tccIi-, 

T__,  /.-.--  1  ,,.■•-  ^  "**'*^    School    of 

meal  School  of  Moscow  made  a  good  display  of  tools,  as  Moscow, 
dij  also  a  few  other  exhibitors. 

The  display  of  cutlery  was  not  large,  but  it  was  remark-    (.'ntury. 
ably  good,  and  indicated  not  only  the  possession  by  Bussia 
of  the  best  of  steel,  but  the  possession  also  of  the  best  of' 
skill  in  its  manipulation.    The  knives,  forks,  scissors,  and 
swords  exhibited  were  not  surpassed  in  excellence  by  any 
sunilar  display. 

Hackmau  &  Co.,  a  Finnish  firm  of  Wiborg,  were  promi- Haokman  ^^  Co. 
nent  among  the  Bussian  cutlery  exhibitors.    In  their  works 
they  employ  90  men. 

In  machine  and  other  castings  the  Bussian  section  was   castings, 
not  far  behind  the  best  of  its  competitors,  but  in  heavy  ma- 
chinery, agricultural  implements,  and  railroad  appliances  it 
was  deficient  in  extent  and  variety.    The  Industrial  Society 
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RuaaiA.       of  Varsovie  exhibited  a  collection  of  car  couplings,  car 

springs,  and  wrought-iron  car  wheels.    A  few  steam-engines 

of  creditable  workmanship  were  exhibited,  as  were  detached 

parts  of  engines,  well  made  and  exquisitely  polished.    Much 

Exhibit  of  In.  of  the  engine  work  was  produced  by  the  pupils  at  the  In- 

dnstrial  Societies  **  *^  *j  f    f 

and  Schools.       dustiial  Schools  of  Moscow  and  St.  Petersburg. 
Liipop,  Ran,  &     McssFS.  Lilpop,  Eau,  &  Loewenstein,  of  Varsovie,  exhib- 

Locwenstem.  *     x-;  7  7  7 

Beet-sugar  ma-  ited  bect-sugar  machinery. 

chincry. 

Coal.  Specimens  of  the  bituminous  and  anthracite  coal  of  Rus- 

sia were  exhibited,  the  former  of  various  qualities,  and  the 
latter  said  to  analyze  90  per  cent,  of  carbon. 

Iron  and  steel  jfQji  ^ud  stcel  industries. 

mduhtrics. 

The  iron  and  steel  industries  of  Eussia  may  be  said  to 

have  the  whole  empire  for  their  home,  for  they  are  found  in 

Regions  of  many  parts  of  it — in  the  Ural  Mountains  in  the  east,  in  the 

ftctivitv 

Donetz  Mountains  in  the  south,  in  the  vicinity  of  Moscow 
in  the  center,  in  Poland  and  neighboring  territory  in  the 
west,  and  in  Olonetz  and  Finland  and  at  St.  Petersburg  in 
the  north.  The  Ural  Mountains  produce  more  than  half  of 
the  pig-iron  annually  made  in  Eussia,  and  a  large  part  of 
the  finished  products.  At  and  near  St.  Petersburg  is  dis- 
played the  greatest  localized  activity  in  the  production  of 
rails,  plates,  steel,  and  some  other  finished  products.  Bes- 
BeMrmor  scmcr  stccl  is  HOW  made  successfully  at  three  or  four  estab- 

and   open-hearth 

steel.  hshments  in  the  empire,  and  open-hearth  steel  is  made  at 

many  places  in  Siemens-Martin  and  Pernot  furnaces.    Oru- 
cruciUc.  pud-  ciblc  and  puddled  steel  of  good  qualitv  have  long  been  made. 

died,  and  chrome  o  *  ..  o 

steel.  Chrome  steel,  from  native  ores,  is  made  at  the  ObouchofF 

Steel  Works,  near  St.  Petersburg.    Siemens  regenerative 

spiegcieisen.  furuaccs  are  common.  Spiegeleisen  is  successfully  made  in 
Finland  and  in  the  Ural  Mountains.  Eussian  ores  are  of 
various  qualities,  magnetic,  specular,  brown  and  red  hema- 
tites, etc.  Some  ores  are  taken  from  the  bottom  of  bogs 
and  lakes,  and  they  are  found  in  quantities  which  are  prac- 
quality^*  **^  ^^  tically  incxhaustiblc.    Xo  other  country  in  Europe  is  better 

supplied  with  good  ores  than  Eussia,  not  even  Sweden  and 

Magnetic  ore.  Spain.  The  magnetic  mountain  of  Blagodat,  in  the  Ural 
Mountains,  is  one  of  the  richest  and  most  remarkable  iron- 
ore  deposits  in  the  world.    It  has  been  worked  for  140  years. 

Jp°  j^orks  of  At  Kolpino,  near  St.  Petersburg,  on  the  railroad  leading 
to  Moscow,  extensive  works  have  recently  been  erected  for 
the  manufacture  of  boiler  and  ship  plates,  armor  plates, 
beams,  angles,  bars,  and  other  iron  for  use  in  the  govern- 
ment ship-yards  and  in  the  construction  of  government 
buildings. 
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At  Alexandrov8ky,.iiear  St.  Petersburg,  are  situated  the       klbbu. 
Obouchoff  Steel  Works,  at  which  heavy  steel  guns  are  manu-  ^yjl^r^"^^^^*^* 
fectured  fix)m  crucible  cast  steel.    Ingots  of  steel  weighing 
40  tons  and  upwards  have  been  cast  at  these  works,  each 
40-ton  ingot  requiring  the  use  of  1,200  crucibles.    An  80- ton 
gun  was  made  here  a  few  years  ago,  the  ingot  for  the  breech- 
block of  which  weighed  nearly  50  tons,  and  was  hammered 
into  shape  under  a  50-ton  hammer.    Most  of  the  crucibles 
are  heated  with  imported  coke,  but  Siemens  gas  furnaees 
supply  heat  to  others.    A  Bessemer  converter,  of  5  tons 
capacity,  has  been  in  use  for  several  years.    These  works  ,  Pi"nt  ana  pro- 
make  weldless  tires,  wheels,  axles,  shafts,  boiler  plates,  etc., 
for  Bnssian  railroads,  all  of  Bessemer  or  open-hearth  steel. 
They  were  established  about  twenty  years  ago,  and  now 
employ  2,500  men.  2,000  workmen. 

Near  St.  Peter8burg  is  the  largest  rail-making  establish- 
ment in  Bussia,  the  Poutiloff  Works,  which  produces  annu-  Poutiioff  rail 
ally  about  16,000  tons  of  rails  and  4,000  tons  of  steel  tires 
and  other  finished  products.  At  these  works  Bessemer 
converters  have  been  in  use  for  several  years  and  a  large 
Siemens  steel  plant  has  been  erected.  There  are  connected  I'la"*- 
with  tuese  works  four  charcoal-furnaces  and  a  rolling-mill 
in  Finland. 

On  the  Neva,  live  miles  from  St.  Petersburg,  is  a  large 
plate  and  merchant  bar-mill  and  a  ship-building  yard,  owned 
by  the  Russian  Engineering  and  Mining  Company,  with  a  capi-    ^"|®*|""nd^gj' 
tal  of  about  ^5,000,000.    This  company  built  the ''Grand  ins  Company.   ^ 

J.''  sr       ^  jj^Qjj  works  ami 

Admiral"  a  lew  years  ago,  the  engmes  for  which  were  sup- aWp-yard. 
phe^l  by  a  St.  Petersburg  firm.    The  armor  plates  for  the 
Euasian  imperial  frigate,  the  "Duke  of  Edinburgh,"  were, 
however,  made  at  the  Motala  Works,  in  Sweden. 

At  Briansk,  on  the  Orel-Witebsk  Railway,  a  large  mill    Kj^-ii-mniofBri- 
for  re-rolling  iron  rails,  and  for  the  ntiuufacture  of  iron 
bridge  work,  was  started  in  June,  1874. 

The  Imperial  Gun  Foundry  at  Perm,  in  the  Ural  Mount  ,,imi>erioi  guh 
ams,  is  an  extensive  establishment,  which  has  long  been 
engaged  in  the  manufacture  of  cannon  and  projectiles, 
musket  barrels,  and  other  warlike  material.  It  has  recently 
been  greatly  enlarged.  Steel  has  long  been  manufactured 
here  in  crucibles,  and  a  Pemot  furnace  is  now  in  use. 

At  Kama  the  JjeflF's  Arms  Factory  is  employed  in  the   Jjcflf  Armsiac. 

•  J.      */  toryatKama. 

manufacture  of  needle-guns,  and  crucible-steel  is  here  made 
with  Siemens  gas-furnaces,  charcoal  being  used  as  fuel. 
At  the  Nijni-Salda  lion  Works  of  Prince  Demidofi*  a  very  Nyni  sauiairon 

''  *•    Works  ot  Prince 

complete  Bessemer  plant  was  added  in  1875.    The  con- nemiuoflf. 
verters  are  of  5  tons  capacity,  and  the  metal  is  run  into 
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IW661A.       tliem  direct  from  blast-furnaces  specially  constructed  for 

this  purpose.  A  new  rolling  mill,  with  a  350  horse-power 
steam-engine,  has  been  added  to  the  one  previously  in  use. 
The  machinery  for  these  improvements  was  largely  manu- 
Nhii-Tagiiii.  facturcd  at  Nijni-Taguil,  where  some  of  Prince  Demidoff's 
works  are  located,  and  where  a  Siemens-Martin  plant  has 
recently  been  erected,  with  a  capacity  of  32  tons  of  steel 
daily.    Spicgekisen  is  made  at  Taguil. 

Now  RiiMia  Co.      The  Ncw  Eussia  Company,  founded  by  Mr.  John  Hughes, 

owns  blast-furnaces  and  rail-mills  in  Donetz  Valley,  South- 
ern Eussia.  A  Siemens-Martin  steel  plant  has  recently  been 
erected  at  these  works,  and  the  Eussian  Government  has 
lately  given  the  company  orders  for  steel  rails  aggregating 
43,225  tons. 
In  Southeastern  Eussia  are  located  the  various  iron  euter- 

vyksounsky  Co.  ])rises  of  the  Vyksouusky  Company,  an  English  organiza- 
tion, which  possesses  four  hundred  thousand  acres  of  forests 
and  mineral  lands,  and  carries  on  the  iron  manufacture  in 
many  of  its  branches,  making  pigiron,  bar-iron,  tires,  hoops, 
plates,  sheets,  telegraph  and  other  wire,  nails,  steam-engines, 
and  other  heavy  machinery.  The  works  of  this  company 
are  greatly  scattered. 
Poimh    works     At  Huta  Baukowa,  in  Eussian  Poland,  are  four  blastrfor- 

at     Huta     lion  ^  ^ 

kowa.  naces  and  a  rolling-mill,  which  are  reported  to  have  passed 

into  the  hands  of  a  French  company  that  proposes  to  add 
a  steel  plant,  with  which  it  expects  to  make  steel  rails,  tires, 
axles,  and  other  railway  material. 
NMni-Novgorod.  lu  thc  Nijui-Novgorod  district  new  iron  works  were  es- 
Jonooskopf  -fe  tablished  in  1875,  by  Jonooskopf  &  Mendeleiefl*,  consisting 
of  a  blast  furnace,  42  feet  high,  blown  with  a  horizontal  en- 
gine, puddling  and  reheating  furnaces,  and  a  train  of  mer- 
chant rolls. 

In  April,  187G,  a  new  establishment  for  the  manufacture 

of  wrought-iron  pipes  was  started  at  St.  Petersburg.    The 

great  central  market  for  the  sale  of  iron  in  Eussia  is  Ngni- 

Novgorod. 

Ownership  of     Many  of  the  iron  and  steel  works  of  Eussia  are  owned 

works. 

in  whole  or  in  part  and  directly  or  indirectly  managed  by 
the  government.     Some  of  the  enterprises  already  men- 
tioned are  thus  owned  and  controlled.    A  few  others  may 
be  mentioned,  some  of  great  antiquity. 
In  thc  district  of  Blagodat,  in  the  province  of  Perm,  are 
Blast. furnnccH situated  thc  Kushwiusk blast-fumaccs,  commenced  in  1735; 
Bia-«Idat  "^  ^  the  Vcrkhui-Turinsk  furnaces,  which  date  from  1737;  the 

Baranchinsk  furnaces,   which  date  from  1743;  the  Nijni- 
Turinsk  iron  works,  founded  in  17G6,  and  which  produce 


IRON   AND   STEEL   EXHIBITS:    COMMISSIONEB   MORRELL.         55 


UU88IA. 


aniiaally  about  2,200  tons  of  bar  and  sheet  iron  and  boiler 
plate;  and  the  Serebranskii  works,  established  in  ^784,  ^^^1""  j^jj^J  jj 
which  make  about  800  tons  of  finished  iron,  1,000  tons  of  ^^i^godat. 
puddle<i  iron,  and  650  tons  of  steel  annually.    The  Sere- 
branskii works  are  driven  by  ten  water-wheels,  and  have 
four  Siemens  furnaces  and  three  trains  of  rolls. 
At  the  Knase-Michailovski  Works,  in  the  mining  district  Kna«o-Michaii- 

'  ^  ovski  Works. 

of  Zlatoust,  province  of  Ufa,  is  a  very  extensive  manufac- 
tory of  cannon  and  small-arms,  founded  in  1771,  which  in-    cnimon     and 
eludes  a  steel  department  of  large  and  varied  capacity. 

The  Satkinsk  Works,  in  the  same  district,  established  in  Satkinak  woika 
1756,  produce  pig-iron. 

The  Watkinskii  Works,  founded  in  1769,  annually  make  _    wmkinskii 

'  '  "^  Works. 

about  1,000  tons  of  wrought  iron,  100  tons  of  chains,  1,000 
tons  of  rails,  and  500  tons  of  steel. 

The  Kamskii  Works,  in  the  province  of  Perm,  founded  in  Kamsku  worka. 
1862,  annually  produce  about  500  tons  of  armor  plates,  and 
othtT  heavy  iron  tor  ship-building  purposes,  and  employ  850 
workmen. 

In  Olonetz  and  Finland  are  the  Alexandrovskii  Works,    AiexmnUwdd 

Workn. 

founded  in  1772,  which  constitute  a  gun  and  projectile 
foundry;  the  Koncheoserkii  furnace,  dating  from  1707;- 
the  Saojarvi  furnace,  owned  by  the  government  since  185G; 
and  the  Yalaasminskii  furnace.  These  furnaces  use  lake  or 
bog  ore,  as  do  most  of  the  Finnish  furnaces. 

At  Slawkaw,  in  Bussian  Poland,  are  government  works    suwkaw,  Po- 
which  produce  sheet- iron;  and  at  Panki,  also  in  Poland,  is 
a  government  blast  furnace. 

In  addition  to  the  various  iron  and  steel  enterprises  here 
enumerated,  there  are  other  extensive  works  in  the  Ural 
Mountains,  in  Finland,  and  elsewhere,  but  sufficient  details 
have  been  given  to  show  the  progress  that  Eussia  has  made 
in  the  introduction  of  modern  processes  of  iron  and  steel 
manufacture.  Her  pig-iron  was  eagerly  purchased  by  En- 
gland and  other  countries  two  centuries  ago,  because  of  its 
exceptional  excellence,  and  her  sheet-iron,  made  by  a  process  sheot  iron, 
peculiarly  her  own,  has  long  challenged  the  admiration  of 
the  world. 

Iron  and  steel  statistics.  BtlfuJi^"*  "^^ 

The  accessible  statistics  of  the  iron  and  steel  industries 
of  Russia  do  not  come  down  to  a  later  period  than  1875.  In  j^  j^s. 
that  year  there  were  prmluced  426,896  metric  tons  of  pig- 
iron  and  furnace  castings,  from  913,607  tons  of  iron  ore; 
243,126  tons  of  bar-iron,  rails,  etc.;  60,693  tons  of  plates 
and  sheets;  and  12,928  tons  of  steel.  The  (luautity  of  iron 
ore  mined  in  1875  amounted  to  1,063,831  tons.    In  1866  the 
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g^'8«^^-       prodiictiou  of  iron  ore  was  581,771  tons.    Iii  1830  the  pro- 
iron  ana  steel  (luetioD  of  the  blast  furnaces  amounted  to  183,104  tons;  in 
I860,  to  297,937  tons;  and  in  1870,  to  359,989 tons.     In  1860 
the  production  of  wrought  iron  wjis  183,735  tons,  and  in 
1870  it  was  251,582  tons.    In  1860  the  production  of  steel 
was  1,051  tons,  and  in  1870  it  was  8,788  tons.    The  produc 
tion  of  iron  ore,  pigiron  and  castings,  wrought  iron,  and 
steel,  respectively,  was  greater  in  1875  than  in  any  preced- 
I'lmaces  in  i^g  year.     lu  1873  thcrc  were  in  Bussia  245  blast  furnaces, 
522  puddling-furnaces,  700  reheating-fuma^es,  20  puddling 
and  reheating-furnaces,  840  refinery  furnaces,  472  steel  fur- 
in  1870.  naces,  191  cupolas,  and  88  air-inelting  furnaces.     In  1876 
the  number  of  blast-fui naces  in  Finland  was  21.    In  this 
district  and  in  other  portions  of  Eiissia  the  furnaces  are 
small,  and  at  nearly  all  of  them  water- power  is  used.    With 

snrvivai  of  scarccly  au  exception,  charcoal  is  used  as  fueL    A  gre^t 
p^  mit  ve  met  -  ^^^^  ^^  ^^  .^  ^^.^  j.^|^^^^  j^  Eussia  iu  Catalan  forges  and 

Charcoal  fuel  blomarics,  and  by  other  primitive  methods.  The  fuel  used 
is  charcoal,  and  power  is  obtained  from  the  mountain 
streams. 
Cooiminingdis-  The  mining  of  coal  in  Russia  is  mainly  confined  to  the 
•districts  of  Donetz,  Vistula,  and  Moscow,  although  coal  is 
found  in  several  other  localities.  The  Donetz  district  is  in 
the  Donetz  Mountains  in  Southern  Eussia,  and  is  one  of  the 
most  extensive  in  Europe;  it  contains  both  anthracite  and 
bituminous  coal,  much  of  it  of  good  quality.  The  Moscow 
district  is  in  Central  Eussia,  and  the  Vistula  district  is  in 

Output.  Eussian  Poland.    The  total  production  of  all  the  coal  fields 

of  Eussia  was  437,625  metric  tons  in  1867,  and  1,709,269 
tons  in  1875.  Of  the  production  in  1875,  the  Donetz  dis- 
trict yielded  842,558  tons ;  the  Moscow  district,  387,538  tons ; 
and  the  Vistula  district,  407,935  tons.  The  methods  employed 
in  the  mining  of  Eussian  coal  are  not  usually  the  best  that  sci- 
ence and  economy  would  suggest,  but  that  great  progress  is 
being  made  in  its  development  is  shown  in  the  greatly  in- 
creased production  from  1867  to  1875.  Incomplete  statistics 
for  1876  show  a  production  in  that  year  approximating 
2,000,000  metric  tons.  The  coal  in  the  neighborhood  of 
Moscow  is  largely  lignite,  but  of  good  quality. 

Imports  of  iron     The  imports  of  iron  and  steel  and  of  machinery  into  Eus- 
aoc  Btee  ^.^  ^^^  large,  indicating  that  if  there  has  been  overpro- 

duction of  these  products  in  other  countries,  there  has  cer- 
tainly been  none  in  this.  In  1875  there  were  imported, 
principally  from  Great  Britain,  57,464  metric  tons  of  pig- 
iron,  87,705  tons  of  bar-iron,  58,126  tons  of  iron  rails, 
111,554  tons  of  steel  rails,  31,031  tons  of  hoops,  sheets,  etc., 
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3,813  tons  of  plates,  and  19,638  tons  of  steel.    Since  1875,       ^^f^- 

however,  the  iron  and  steel  industries  of  Eussia  have  been 

gi-eatly  stimulated,  and  the  imports  of  1875  have  not  been  imports  of  iron 
maintaiDed,  although  still  large,  owing  to  the  pressing  exi- 
gencies created  by  the  war  of  1877-'78  with  Turkey.    In 

1878  Ibor  iron  vessels  and  forty  locomotives  were  purchased  Amorican  iron 

vessela,    locomo- 

in  the  United  States.  This  country  has  also  supplied  large  tivca,  ana  agri 
quantities  of  agricultural  implements  to  Eussia,  but  Great  uienta.  ^ 
Britain  has  been  an  active  competitor  in  this  field.  The 
imports  of  coal  into  Eussia  amounted  to  1,497,214  metric 
tons  iu  1876,  Great  Britain,  Germany,  and  Austria  supply- 
ing all.  xhe  Finnish  fiunaces  are  partly  supplied  with  ore 
from  Sweden. 

If  the  published  statistics  of  Russian  exports  are  correct,    Exporu. 
the  exports  of  iron  amounted  to  14,062  metric  tons  in  1876, 
and  to  1,145  tons  in  1877,  while  the  exports  of  steel  amounted 
to  71  tons  in  1876.    The  exports  of  coal  in  1876  amounted 
to  only  565  tons. 

SWEDEN.  __8WEDEN. 

This  most  interesting  country  made  a  splendid  display  at 
Paris  of  its  iron  and  steel  resources,  as  it  has  done  at  all  re- , 
centiDternational  exliibitions.    No  betteriron  is  made  in  the    No  better  inm 

than  Swedish. 

world  than  is  made  by  Sweden,  with  native  ores  and  char- 
coal fuel;  and,  having  to  rely  mainly  upon  other  countries 
to  consume  what  she  i>roduces,  she  would  have  been  faithless 
to  her  own  interests  if  she  had  not  exhibited  samples  of  this 
iron  npon  every  suitable  occasion.    But  she  has  not  been 
satisfied  merely  to  exhibit  these  samples ;  she  has  arranged .  ,7.*^"**^^®    ^^' 
them  with  the  utmost  taste  and  care,  giving  them  a  really 
artistic  embellishment,  which  has  not,  however,  imparted  to 
t-hem  a  gaudy  and  offensive  prominence ;  and,  to  still  further 
heighten  the  effect  and  add  to  the  value  of  their  display,  she 
has  distanced  all  her  rivals  in  the  enterprise  and  tact  she 
has  shown  in  printing  and  circulating,  in  many  languages,  ^J{j[^*t»o°c'''- 
exhaustive  descriptions  of  her  metalliugical  resources,  of  the 
methods  employed  in  their  utilization,  of  the  capacity  of  her 
manufacturing  establishments,  and  of  the  character  of  their 
products.    Ko  American  who  visited  the  Philadelphia  Ex-  iji^fj"*^^^**^  ^^ 
hibition  can  forget  the  Swedish  iron  and  steel  exhibit  or  the 
great  work  of  Professor  Akerman,  which  was  fi-eely  dis-  Prof.  Akenuan. 
taibuted,  "On  the  State  of  the  Iron  Industry  in  Sweden." 
At  Paris  similar  taste  and  similar  enterprise  were  displayed. 
The  Swedish  iron  and  steel  exhibit  was,  in  every  respect, 
niagnificent.    The  display  of  Swedish  machinery  and  tools    Machines, 
and  cutlery  was  also  very  creditable,  but  it  was  not  large. 
The  machinery  display  was  not  so  large  as  that  of  Belgium, 
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BWKDBy.       which  is  a  mach  smaller  country  and  lacks  Sweden^s  metal- 
lurgical resources. 

The  Swedish  iron  and  steel  exhibit  comprised  all  the  raw 
materials  and  finished  products  the  country  produces. 
pany^^es,  htS,'     ^^^  well-kuown  Motala  Company  was  the  principal  ex- 
I?on  aSii8te«i.  ***^^it)itor.    There  were  many  specimens  of  the  rich  magnetic, 

specular,  hematite,  and  other  ores  of  the  country ;  specimens 
of  pig-iron,  speigeleisen,  bar-iron,  rods,  wire,  billets,  and 
nails ;  Bessemer,  crucible,  and  Siemens-Martin  steel ;  steel 
and  iron  plates ;  wrought-iron  car  wheels,  etc.  Some  of  the 
specimens  were  twisted,  bent,  and  fractured  to  show  their 

BoftTd^^Viau?** ^"^^y*    '^^^  Swedish  Iron  Board  showed  Bessemer  and 
engines,  aud  ma-  Sicmcus -Martin  platcs  and  also  iron  plates,  all  of  which  had 

been  subjected  to  comparative  tests  which  established  the 
superiority  of  those  made  of  steel.  In  machinery  there  were 
various  wood-working  machines  of  ordinary  excellence ;  a 
Bessemer  steel  marine  boiler ;  a  couple  of  vertical  engines, 
and  a  few  other  good  engines. 

der^  saw^u"'     *^'  ^  '^'  ^'  ^^^^^^^j  ^^  Stockholm,  exhibited  saw-mill  ma- 

toois,  «toveH,etc.  chiuery,  circular  saws,  and  a  large  collection  of  stoves  and 

furnaces.  The  display  of  agricultural  implements  and  ma 
chinery  was  neither  large  nor  noteworthy ;  but  a  better  dis- 
play could  not,  perhaps,  have  been  justly  expected,  as  Swe- 
den is  not  greatly  favored  in  its  agricultural  capabilities. 
The  articles  exhibited  were  not,  as  a  mle,  light  and  graceful 
and  ^' handy,"  like  their  American  rivals. 
In  tools  generally  Sweden  showed  to  better  advantage, 
cuUery.  and  in  knives,  razors,  scissors,  and  other  cutlery  there  was 
a  small  but  creditable  display. 

Of  railway  appliances  the  display  was  small,  and  not  spe- 
cially remarkable. 

swSTh^;  **'     ^^  ^^  ^  ^^^^^  criticism  of  the  entire  Swedish  exhibit  of  iron 

and  steel  to  say  that  the  quality  of  the  articles  shown  was 
not  excelled  in  the  Exposition,  and  that  in  extent  and  vari- 
ety they  VA  ere  excelled  only  by  Great  Britain,  France,  and 
Belgium ;  and  it  is  also  a  fair  criticism  of  the  machinery, 
tools,  and  other  iion  and  steel  articles  exhibited  to  say  that 
they  indicated  that  Sweden  has  not  made  the  same  progress 

and  of  swedisb  {^  (hc  rcproductivc  arts  associated  with  the  iron  and  steel 

manufacture  that  has  been  made  by  Great  Britain,  the  United 
States,  France,  Germany,  Belgium,  and  Austria.  A  stran- 
ger cannot  well  understand  why  a  people  so  intelligent  and 
skillful  as  the  Swedes,  and  possessed  of  their  resources, 
should  have  so  generally  limited  their  energies  to  the  pro- 
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duction  of  orade  or  lialf-manufactured  iron  and  steel  pro-      bwkdix. 
dacts,  excellent  and  unsurpassed  as  they  are. 

Iron  and  steel  production.  iron  and  utcex 

produotiou. 

The  principal  iron-ore  deposits  of  Sweden  are  found  in 
the  district  lying  immediately  north  of  Lakes  Wenner  and  Ore  id»tricts. 
Wetter,  and  northwest  of  Stockholm.  Here  are  located  a 
majority  of  the  blast  furnaces  and  finished  iron  and  steel 
establishments  of  Sweden.  The  ores  found  in  this  district 
are  principally  magnetic.  Iron  ore  is,  however,  found  in  Magnetic  or©». 
ahnost  all  parts  of  the  kingdom,  and  in  Lapland  there  are 
immeDse  deposits  of  magnetic  ore  which  have  lemained 
practically  undeveloped  because  there  has  been  no  great 
scarcity  of  good  ore  elsewhere  in  Sweden.  The  rock  or 
mountain  ores  of  Sweden  are  almost  free  from  phosphorus,  Moimiam  oro« 
and  m»Dy  of  them  are  rich  in  manganese.  They  are  there- 
tore  well  adapted  to  the  production  of  Bessemer  steel,  in 
the  manufacture  of  which  Sweden  was  the  first  country  in 
the  world  to  win  complete  success,  but  in  which  she  has  not 
recently  borne  a  prominent  part.  The  pig-iron  intended  to 
be  converted  into  Bessemer  steel  is  produced  in  charcoal 
fomaces,  and  from  them  is  run  direct,  without  exception  ^ 
into  the  converters,  which  are  of  firom  2  to  4  tons  capacity. 
The  ore  and  the  fuel  both  being  of  the  best  quality,  the 
steel  produced  is  in  every  respect  superior.  I  am  reminded  superior  Ben- 
by  Professor  Akerman  that  at  the  Paris  Exposition  of  1867 
Sweden  exhibited  the  finest  razors  and  similar  wares  of  Bes- 
semer steel,  and  that  in  the  manufacture  of  cutlery  in  Swe-  Cutiery  of  Be«- 
den  this  metal  is  now  almost  exclusively  employed.  At  the 
Bess^ner  steel  works  powerful  blowing  engines  are  used, 
and  with  one  exception  (Sandviken)  they  are  all  driven  by 
water-power.  The  early  converters  are  all  stationary,  but  a 
majority  of  the  Bessemer  works  have  movable  converters. 
Some  of  the  ores  used  in  the  production  of  Bessemer  steel 
are  so  rich  in  manganese  that  the  addition  of  spiegeleisen  mfS^lcii^^  ^ 
in  the  converter  is  not  necessary.  This  is  also  prominently 
the  case  with  the  Altenberg  spathic  ores,  which  are  used  iu 
the  manufacture  of  pig-iron  by  the  Neuberg  work  in  Styria, 
in  Austria,  and  from  which  the  celebrated  Neuberc:  Besse-  Neniwri;  Besne- 

^  raer  steel. 

mer  steel  is  obtained.  Such  spiegeleisen  and  ferro-mauga- 
nese  as  are  needed  in  the  manufacture  of  Swedish  steel  are 
easily  produced. 

The  magnetic  and  specular  ores  of  Sweden,  called  mount-    Mountain  ore* 
ain  ores,  are  appropriated  to  the  production  of  wrought  iron 
and  steel,  and  the  ores  found  in  the  lakes  and  bogs,  which 
are  chiefly  obtained  in  one  province  (Sm&laud),  are  mainly 
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BWEDKN. used  in  the  production  of  foundry  iron.    The  latter  ores  con- 

Biaat-farnacc».  tain  phosphorus.     The  blast-furnaces  of  Sweden  were  built 
about  30  feet  high  until  within  the  last  few  years ;  modern 
furnaces  are  from  40  to  55  feet  high,  and  from  7  to  lOJ  feet 
wide  at  the  boshes.    Pine  and  spruce  charcoal  is  almost  ex- 
^^*-  clusively  used  as  fuel  in  the  blast  furnaces,  wood  and  brush- 

wood being  sometimes  mixed  with  it,  and  occasionally  a  little 
coke.  It  need  scarcely  be  added  that  the  Swedish  method 
of  preparing  ores  for  the  furnace  and  the  subsequent  treat- 
ment of  them  are  painstaking  in  the  extreme,  securing  great 
odS'^with  So2i-  ^^cellence  and  uniformity  of  product.  The  production  of  the 
lence   and  uni-  furnaces  raugcs  from  30  to  120  tons  a  week.    Almost  with- 

lonnity   of   pro-  ^ 

tiuct.  out  exception  blast  is  supplied  by  water-power.     Wrought 

itefininghearths.  jpQ^j  jg  usually  Obtained  by  refining  pig-iron  in  Lancashire 

hearths,  and  subsequently  hammering  or  rolling  the  blooms. 
Lancaahirepro-  xhc  Lancashire  process  was  introduced  from  England  about 
1830  by  GustafEkmau,  a  distinguished  Swedish  irou-iuaster. 
Fnua^he-comtt  ijijj^  Frauche-Comt^  process,  which  is  a  modification  of  the 
Lancashiie  process,  is  used  at  some  of  the  smaller  works, 
waUoon    pro- and  at  still  other  works,  in  Dannemora,  the  Walloon  pro- 
cess  is  used.    Other  refining  hearths  may  yet  be  found  in 
Sweden,  but  are  not  much  used.    All  these  are  but  modifi- 
Catftian  forges,  catious  of  the  Ordinary  bloomary  process.    Catalan  forges, 
for  the  reduction  of  ore  directly  to  wrought  iron,  have 
been  abandoned  in   Sweden,,  but  the  other  methods,  just 
mentioned,  which  have  been  generally  superseded  by  pud- 
dling furnaces  in  other  iron-making  countries,  are  stiU  pop- 
ular with  the  Swedes.    In  the  Lancashire,  Franche-Comt6, 
and  Walloon  process  charcoal  is  the  only  fuel  that  is  used. 
Puddling  is  done  at  only  a  few  works,  chiefly  with  imported 
coal,  but  air  dried  pine  wood  is  used  at  two  works,  and  at 
Motala  and  Surahammar  regenerative  gas-furnaces  for  peat 
have  been  successfully  introduced. 
diS'and  cniciwi     Crcrman  steel  has  long  been  made  in  Sweden,  and  small 
steel.  quantities  are  still  made.    Puddled  steel  is  made  at  two 

works.  The  manufacture  of  steel  in  crucibles  by  the  Ucha- 
tius  method  is  in  operation  at  Wikmanshyttan ;  crucible  cast 
steel  is  also  made  at  Osterby,  in  a  Siemens  Lunden  furnace, 
with  wood  as  fuel.  Since  1868  the  open -hearth  process  has 
been  in  use  at  Munkfors,  where  the  works  of  the  Uddeholm 
Company  are  located,  and  since  that  year  other  works  have 
adopted  it.  A  Pernot  furnace  has  been  erected  at  Boxholm. 
In  1876  there  were  19  Bessemer  works  in  Sweden,  but  some 
of  them  were  not  then  at  work,  and  the  producing  capacity 
of  nearly  all  of  them  was  small. 
The  primitive  methods  of  iron  manu&cture  which  have 
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been  mentioned  have  become  deeply  rooted  in  the  affections      bwedbx. 
of  the  Swedish  people,  and  partly  to  this  preference,  partly  ^^5***™!^^^®  ^'JJ! 
to  the  absence  of  mineral  fnel  for  the  generation  of  steam  cesses, 
and  for  other  purposes,  partly  to  the  absence  of  restrictive 
duties  on  foreign  iron  and  steel  and  iron  and  steel  products, 
and  partly  tilso  to  the  scarcity  of  capital  and  the  insufficiency 
of  railroad  and  canal  transportation,  may  be  attributed  the 
slow  progress  made  by  Sweden  in  increasing  the  production 
of  her  iron,  which  was  famous  for  its  excellence  before  a  c©S^iy^^^**** 
poand  of  iron  was  made  in  the  United  States,  and  even  be- 
fore prophecy  had  foretold  for  England  her  marvelous  career 
in  supplying  the  world's  demand  for  iron  and  steel.    These 
primitive  methods  are  so  generally  adhered  to  to-day  that,  siow^pogrew  ©r 
eTen  if  the  other  influences  named  wero  essentially  modified,  steei  indT^.v^'^ 
the  production  of  iron  and  steel  in  Sweden  would  not  in- 
crease very  rapidly.    A  few  large-coke  furnaces,  supplied 
with  fire-brick  hot-blast  stoves  and  powerful  blowing  engines, 
would  double  the  production  of  pig-iron,  but  they  will  not 
soon  he  built,  although  coke  might  easily  be  obtained  from 
England  or  Germany.    One  Bessemer  establishment  such  as 
we  have  in  the  United  States  would  double  the  production 
of  Bessemer  steel,  but  the  Swedes  have  no  present  use  for 
it   Quality,  not  quantity,  is  their  rnotto,  and  it  is  a  good  qu^Sfity^'     ^^ 
one;  bat  they  might  have  both  if  they  would.    They  ought, 
at  least,  to  have  supplied  their  own  iron  and  steel  wants, 
wb^ch,  remarkable  as  it  may  seem,  they  have  not  done  for 
many  years. 

The  works  of  the  Motala  Company  are  the  most  important  y^^^}  ******* 
in  Sweden.  They  comprise  live  distinct  establishments : 
(1)  The  works  at  Motala ;  (2)  the  Motala  ship-yard  at  Norr- 
koping:;  (3)  the  Lindholmen  ship-yard  and  machine-shops ; 
(4)  the  Nykoping  works ;  (5)  the  Bangbro  iron  and  steel 
works.  Plates,  bars,  tires,  gun-bands,  railway-wheels,  loco-  *  '^*^  *" 
motives,  castings,  and  Bessemer  and  Siemens  Martin  steel 
are  among  the  products  of  the  various  works.  The  Motala 
is  a  limited  company,  with  800  shares,  the  aggregate  par 
value  of  all  of  which  is  about  $1,100,000.  In  1874  there 
were  paid  by  this  company  for  labor  and  materials  about 
$2,000,000,  exclusive  of  the  Bangbro  works.  Other  large 
works  are  those  of  the  Fagersta,  Sandviken,  Surahammar, 
and  Uddeholm  companies. 

Verj-  few  iron  rails  are  made  in  Sweden,  and  still  fewer    rhiib. 
steel  rails.    There  is  but  little  local  demand  for  the  latter, 
and  they  cannot  be  manufactured  so  cheaply  as  to  permit  of 
their  exportation.    The  iron  rails  used  are  chiefly  imported, 
the  Swedes  preferring  to  put  their  good  iron  into  other  forms 


G2  UNIVERSAL   EXPOSITION   AT   PAKI8,  1878. 

»'^^^^^-  and  buy  "cheap"  British  and  Belgian  iron  rails,  upon  which 
Questionable  they  imposc  no  duty.    It  may  be  safely  assumed  that  so  long 

^  ^  ^^'  a8  this  policy  is  continned  neither  the  iron  nor  the  steel  rail 
trade  of  Sweden  will  prosper.  Before  1870  no  rails  of  any 
kind  were  made  in  Sweden.  Wrought-iron  railway-wheels, 
railroad-axles  of  steel  and  iron,  steel  tires,  nails,  wire,  and 
other  iron  and  steel  products  are  manufactured  in  small  quan- 
tities; but  here  again  production  and  prosperity  are  less 
than  would  exist  if  import  duties  were  higher  than  they  are. 

Importation  of  In  the  mauufacturc  of  locomotives  and  railroad  cars  Sweden 

railway  siippliea.  «  ^  ,      , 

does  not  supply  her  own  wants. 


Goal. 


CoaL 


In  the  southwestern  part  of  Sweden,  opposite  **  The  Sound," 
in  a  district  of  country  of  which  Helsingborg  is  the  princi- 
pal town,  is  found  the  only  coal  deposit  thus  far  discovered 
in  the  kingdom.  The  coal  is  of  an  inferior  quality,  and  the 
annual  product  has  never  amounted  to  100,000  metric  tons; 
it  was  92,352  tons  in  1876.  It  seems  probable  that  Sweden 
will  never  greatly  increase  this  product,  but  British  and 
Gk^rman  coal  are  so  near  at  hand  that  the  absence  of  native 
coal  is  not  a  serious  drawback  to  those  industries  on  or  near 
the  sea-coast  which  require  mineral  fiiel  in  the  production  of 
steam,  or  are  otherwise  best  promoted  by  its  use.    The  im- 

BritSh'Sd^^Ger-  P^^  ^^  ^^^^  *^^  ^^^®  ^®  annually  increasing.    In  1855  they 
mancoau.         amouutod  to  ouly  135,652  metric  tons;  in  1876  they  had 

reached  to  946,092  tons.  Great  Britain  supplying  almost  the 
entire  quantity.  Since  1876  Germany  has  made  a  deter- 
mined effort  to  supply  the  Scandinavian  countries  and  Rus- 
sia with  her  Westphalian  coal. 

BtinSic*?^  "^^  Iron  and  steel  statistics. 

Ore  production.  The  productiou  of  irou  orcs  in  Sweden  was  417,337  metric 
tons  in  1860,  of  which  395,111  tons  were  mountain  ores,  and 
22,226  tons  were  lake  and  bog  ores.  In  1874  the  production 
was  926,825  tons,  when  the  maximum  was  reached,  of  which 
only  4,300  tons  were  lake  and  bog  ores.  In  1876  the  pro- 
duction of  mountain  ores  fell  to  787,461  tons,  while  that  of 
lake  and  bog  ores  increased  to  9,000  tons.  The  exports  of 
Swedish  ores  are  mainly  to  Finland,  amounting  to  25,310 
metric  tons  in  1874,  and  in  1876  to  14,920  tons.  The  im- 
ports of  iron  ore  are  only  nominal,  amounting  in  1874  to 
only  191  metric  tons,  probably  from  Norway. 

Biaet-ftimaoea.  lu  1875  there  Were  325  blast  furnaces  in  Sweden,  of  wbich 
224  were  in  blast  and  101  were  out  of  blast.  In  1876  there 
were  205  in  blast,  which  produced  344,834  metric  tons  of 
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pigiron.    The  production  of  pig-iron  in  1860  was  179,897      »^^"- 
metric  tons ;  in  1870  it  was  293,253  tons ;  and  in  1873  it  was    ^s-^^- 
339,685  tons.    The  production  of  castings  from  the  blast* 
mrnace  has  increased  since  1860,  when  it  was  5,237  metric 
tons  J  in  1876  7,788  tons  were  produced.    In  1875  there  were 
pioduced  17,331  tons  of  castings  in  61  foundries;  189,845    caeting». 
tons  of  wrought  iron  were  produced  with  770  furnaces  and     wronght-iron 

and  steel. 

fires  in  33  works ;  and  21,385  tons  of  Bessemer,  open  hearth, 

and  other  steel  were  produced  in  33  steel  works,  of  which 

19,370  tons  were  Bessemer  steel.    The  total  production  ofPrwiuctniniron. 

rails  in  1875  was  2,893  tons ;  of  plates  and  sheets,  9,077  tons ; 

of  wire  and  nails,  8,313  tons ;  of  tools,  1,847  tons ;  of  *' other 

hardware,^  16,110  tons. 

The  imports  of  iron  and  steel,  machinery,  tools,  and  cut-    imports  of  itod 
lery  into  Sweden,  pnncipally  from  Great  Britain,  aggregated  fju-turw* : 
88,355  metric  tons  in  1875,  of  which  55,099  tons  were  rails, 
and  17,924  tons  were  pig-iron.    The  total  value  of  the  im-    vaiao. 
port«  was  £1,628,386,  of  which  j5824,938  represented  '* ma- 
chines and  tools,"  not  including  steam-engines  and  edge- 
tools.    In  1875  the  imports  of  iron  and  steel  amounted  to 
65,893  tons,  of  which  rails  formed  just  one-half.    The  ex-    Bxports: 
ports  of  iron  and  steel,  etc.,  from  Sweden  in  1875  amounted 
to  204,752  metric  tons,  of  which  106,393  tons  were  bar-iron ; 
48,742  tons  were  pig-iron ;  12,439  tons  were  blooms ;  20,049 
tons  were  hoop,  bulb,  and  "other  iron;''  and  6,273  ton.^ 
were  "  raw  steel."    The  value  of  the  exports  was  £2,512,549.    v^ine. 
In  1876  only  174,862  tons  were  exported.    It  is  plain  that 
Sweden  does  not  derive  the  benefits  from  her  valuable  iron 
revsources  that  she  might.    She  imports  almost  half  as  much 
iron  and  steel  and  their  products  as  she  exports,  and  pays 
for  the  articles  she  imports  more  than  half  the  money  she 
receives  for  her  exports.    Greater  diversification  of  her  me-  Needsof Sweden, 
chanical  industries,  greater  persistence  in  those  for  which 
she  possesses  special  facilities,  a  wider  acceptance  of  modem 
metallurgical  methods,  an  increase  of  her  2,500  miles  of  rail- 
road to  at  least  5,000  miles,  and  a  protective  tariff  are  the 
great  needs  of  the  iron  and  steel  industries  of  Sweden. 

UNITED  STATES.  united  btatks. 


The  dnited  States  is  the  last  to  be  mentioned  of  the  eight  ^second  in  rank 

.  "of  Iron  and  steel- 

conntnes  named  in  a  preceding  table  which  produce  more  producing  conn 
than  ninety-eight  and  a  half  per  cent,  of  all  the  iron  and 
'nore  than  ninety-nine  per  cent,  of  all  the  steel  made  in  the 
^orld;  but  it  is  the  second  in  rank  among  these  countries. 
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LMTKD  STATUS.  Abscnce  of  exhibits  at  Paris. 

pky^*lJ?Tu^  *^^     ^®  ^^  ^^^^^  already  stated,  the  whole  display  made  by 
SK!*  *°^  ^^'  ^^®  United  States  at  Paris  was  inadequate  and  not  fairly 

representative  of  the  industrial  resources  and  progress  of 
our  country.    This  remark  is  especially  applicable  to  the 
display  of  iron  and  steel  and  their  products.    The  gi-eat 
rolling-mills  and  steel  works  of  the  country  literally  made 
no  sign  of  their  capabilities,  and  our  equally  great  blast-fur- 
naces and  machine  shops  were  scarcely  represented,  and  our 
cutlery  and  tool  manufactories  but  partially.     It  is  not 
merely  a  familiar  rhetorical  pleasantry  to  say  that  the  pro- 
ducts of  all  these  establishments  were  conspicuous  by  their 
absence,  for  their  presence  in  force  had  been  exi)ected,  and 
Tke  promise  of  with  rcasou.    The  Philadelphia  Exhibition  had  taught  the 
2^  re^?zS^  in  world  that  the  United  States  had  developed  unsurpassed 
^*^***  enterprise,  and  skill,  and  resources  in  the  production  of  all 

kinds  of  iron  and  steel,  and  machinery,  cutlery,  and  tools, 
and  surely  it  was  not  to  have  been  expected  that  the  manu- 
facturers of  these  products  would  so  generally  ignore  another 
world's  fair  two  years  later.    To  be  more  specific,  it  may  be 
The   prixiucts  frankly  stated  that  absolut^ely  nothing  was  exhibited  by  the 
works^and  "iron-  various  stccl  works  of  the  couiitry,  nor  by  the  rail,  bar,  plate, 
itid!'  ^"^^  ^^^^^'  sheet,  hoop,  and  wire  mills.    Not  a  rail,  nor  a  bar  of  iron, 

nor  an  ingot  of  steel  of  American  manufacture  was  on  exhi- 
bition, and  only  a  few  kegs  of  cut  nails.    The  large  loco- 
0nt>     locomo-  motive  works  of  the  United  States  were  represented  by  one 
enlSno**"'^     ^^  locomotivc  J  the  manufacturers  of  steam  fire-engines  sent 

only  one  engine ;  the  manufacturers  of  machine  tools  sent 
almost  nothing;  there  was  but  one  exhibit  of  pig-iron  and 
but  two  or  three  exhibits  of  iron  ores ;  no  American  railway 
freight  car  wa«  on  exhibition ;  there  was  but  one  exhibit  of 
Few  ore«,  coal,  American  anthracite  <5oal,  and  none  whatever  of  our  un- 
equaled  Connellsville  coke.  Of  bituminous  or  semi-bitu- 
minous coal  from  the  great  coal  basins  of  the  country.  West 
and  fttovia.         Virginia  made  the  only  display.    We  spnt  but  few  stoves, 

although  we  make  the  neatest,  cheapest,  and  best  stoves  in 

the  world.    An  unpleasant  subject  may  be  dismissed  with 

Lost  opportn- the  summary  statement  that  a  great  opportunity  to  deepen 

the    impression  the  good  imprcssiou  made  at  Philadelphia  bv  our  iron  and 

raadobythoCcn-  f*  ^  «  '  «  , 

t<*Dniai    Kxhibi- steel  manufacturers,  and  by  our  manufacturers  of  heavy 

machinery,  and  of  cutlery  and  tools,  and  to  reap  the  fruits 
of  that  impression,  was  almost  wholly  lost  at  Paris — lost 
because  our  own  government  delayed  too  long  the  accept- 
ance of  the  invitation  by  the  French  Government  to  partici- 
pate in  the  Exposition,  and  because  when  the  invitation 
was  accepted   sufficient  money  was  not  appropriated  to 
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enable  manutactuiers  to  make  a  proper  display  of  their  united  status. 

products. 

Iran  and  steel  exhUnts. 

The  Bariiiim  Richardson  Company,  of  Lime  Rock,  Conn.,  ^ri^  cS.  ^"^^ 
made  a  very  fine  exhibit  of  Salisbury  iron  ore8,  charcoal 
pigiron,  and  chilled  car  wheels.    Samples  of  the  pig-iron 
and  some  of  the  car  wheels  were  broken  to  siiow  their  qual- 
ity.   Some  of  the  Salisbury  wheels  of  exceptional  excel- 
lence have  made  the  following  mileage  record  on  the  Lake  of^^^'^^'^saiSbur- 
Shore  and  Michigan  Southern  Railroad:  4  wheels  averaged  ^»ieei«- 
185,049  miles;  2  averaged 220,528  miles;  2  others  averaged 
198,967  miles;  3  averaged  189,397  miles;  6  averaged  175,203 
miles;  and  4  averaged  168,979  miles. 

The  Lobdell  Car  Wheel  Company,  of  Wilmington,  Del.,  LoMeii  car 
also  made  a  very  creditable  display  of  chilled  car  wheels, 
and  of  chilled- iron  rolls  for  calendering  pai)er  and  for  other 
manufacturing  purposes.  The  company  also  submitted 
printed  statements  showing  the  amount  of  service  per- 
formed by  some  of  the  wheels  of  its  manufacture.  One 
wheel  had  been  twenty-flve  years  in  service  on  the  New 
York  and  Erie  Railroad,  and  is  supposed  to  have  run  a  mill- 
ion miles;  other  wheels  had  been  in  use  on  the  Philadelphia, 
Wilmington,  and  Baltimore  Railroad  over  twenty  years,  but 
their  mileage  is  not  known.  From  50,000  to  80,000  miles  is  ,^.j^[4\«^se  of 
a  common  record  for  the  Salisbury  and  Lobdell  car  wheels 
to  make. 

The  paper-making  i*olls  exhibited  by  the  Lobdell  Company    c  icmicr  roiu 
attracted  great  attention;  they  were  smooth  and  perfectly 
true,  and  the  chill  was  of  a  depth  ^vith  which  European 
founders  are  unfamiliar.    They  were  polished  like  silver. 

Whitney  &  Sons,  of  Philadelphia,  exhibited  chilled  car  \v'iiitiiey&  Sons, 
wheels  of  their  make  which  suffered  nothing  by  comparison 
with  the  exhibits  of  the  other  manufactuiers  mentioned. 
Some  of  the  wheels  were  broken  to  show  the  quality  of  the 
iron  and  the  depth  of  the  chill.  A  wheel  was  exhibited  by  car-waoci«. 
this  firm  which  had  tmveled  120,000  miles  under  the  tank 
of  a  locomotive,  and  was  fit  for  further  service.  Chilled  car 
wheels  are  not  a  novelty  in  Europe,  but  they  are  not  gen- 
erally in  use,  except  perhaps  in  Austria,  and  it  was  gratify- 

• 

*ng  to  see  three  of  our  leading  car- wheel  manufacturers  so 
Diindful  of  the  opportunity  presented  to  them  at  Paris  to 
add  to  the  popularity  of  American  wheels.  Our  exports  of 
these  wheels  may  be  largely  increased  with  a  little  effort. 

Samples  of  iron  and  steel  produced  by  the  direct  process  ^f  c"m  duPq*^ 
of  C.  M.  DuPuy,  of  Philadelphia,  were  exhibited  by  Philip 
8.  Justice,  of  the  same  city.    Mr.  DuPuy  has  since  been 
5  p  E yoij  3 
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iTymcD  STATES,  called  to  Europe  to  explain  his  process.    Morris,  Wheeler, 

^2^^  "^i^eei-  &  Co.,  of  Philadelphia,  exhibited  samples  of  their  cut  nails; 
Hoopcs  &and  Hoopes  &  Townsend,  of  the  same  city,  exhibited  com- 
plete and  handsome  samples  of  their  nuts,  bolts,  screws, 
rivets,  and  washers.  The  nuts  manufactured  by  this  fii-m 
are  made  by  machinery  and  punched  cold,  and  are  perfect 
in  every  respect. 
Machine-made  horseshoe  nails,  bright  and  well  propor 

Giobo  Nail  Co.  tioned,  were  exhibited  by  the  Globe  Nail  Company,  of 
Boston. 

Aiken &Dium-     Aikcu  &  Drummond,  of  Louisville,  Ky.,  exhibited  an  in- 
mond.  genious  machine  for  making  molds  for  all  kinds  of  fine  and 

other  metal  castings. 

Foirbank's and  Scalcs  for  miucs,  foundries,  furnaces,  rolling-mills,  rail- 
roads,  and  miscellaneous  uses  were  exhibited  by  the  Fair- 
banks and  the  Howe  Scale  Companies,  of  Vermont,  and 
formed  the  finest  display  of  the  kind  at  the  Exposition. 

The  American  display  of  machinery  and  machine  tools 
was  not  large,  as  has  already  been  stated.  Very  heavy 
mining,  excavating,  lifting,  and  manufacturing  machinery 
was  wholly  wanting,  but  the  model  of  a  machine  for  mining 

Lechncr   coai-coalwas  exhibited  by  the  Lechner  Mining  Machine  Com- 

mining  machine.  "^ 

pany,  of  Columbus,  Ohio.     No  machinery  whatever  for 
making  iron  or  st€el  was  exhii>ited. 
Of  cotton,  woolen,  and  silk  manufacturing  machinery  the 
Looms  of  Tilt  only  cxhibits  were  the  Jacquard  loom  of  Tilt  &  Son,  of 

&  Son  and  J.  V.  *^  i         ^  J 

D.  Roed.  Patersou,  N.  J.,  and  a  circular  loom  for  weaving  multiply 

fabrics,  exhibited  by  J.  V.  D.  Reed,  of  New  York. 

There  were  several  steam-engines,  of  various  forms  of  con- 
struction, on  exhibition,  and,  as  already  stated,  one  locomo- 

nnd^adlnSi-^^^'^ — ^^^  ^^®^  exhibited  by  the  Philadelphia  and  Keaduig 
roa«i  Company.    Railroad  Compauy,  which  also  exhibited  the  only  sample  of 

American  anthracite  coal  I  observed  at  the  Exposition. 

An  engine  of  the  Corliss  type,  with  improved  valves  and 

valvular  arrangement,  was  exhibited  in  motion  by  Jerome 

Jerome  whce:  Whcelock,  of  Worccstcr,  Mass.,  and  attracted  much  atten- 

lock;     steam-en-    .         ,. 

gine.  tion  from  experts. 

A  sample  of  bituminous  coal  from  the  Indian  Territory 
Pacific  coal      ^"^  Other  Small  samples  of  the  same  kind  of  coal  from  the 
Pacific  coast  were  exhibited. 

Among  the  machine  tools  exhibited  was  the  Blake  stone 

and  ore  crusher,  and  a  very  fine  collection  of  the  machines 

Brown  &siiarpe.Qf  ^^^^  Bvowu  &  Shari)e  Manufacturing  Company,  of  Prov- 

nusad^wiiiLams..^^         R.  I.     Bliss  &  WilHams,  of  New  York,  and  the 

Saint    Louis  ^    .        4-        •     «  •         ^  \ 

Stamping  <:om  Sauit  Louis  Stampmg  Company  also  made  noticeable  dis- 

panv. 
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plays  of  their  stamping -machines,  and  the  former  firm  ex-  _^:i'^^^^^I:V^^ 
hibited  other  metal-working  machines. 

In  the  class  of  railix)ad  apparatus  there  were  exhibited, 
in  addition  to  the  articles  already  mentioned,  samples  of 
cai"  springs,  by  the  National  Car  Spring  Company,  of  New    National  car 
York;  a  street  railway  car,  by  J.  G.  Brill,  of  Philadelphia ;  ^j*^g.  B?iTir°^ 
three  cars  of  the  same  description,  by  the  John  Stephenson    i^oim  stepi.pn- 

_  A  /     «.  M.  gQy  Company. 

Company,  of  New  York ;  one  model  of  a  sleeping-car  and 


ivce 


one  fall-sized  sleeping-car,  by  the  Pullman  Palace  Car  Com-  q^^q^^.^}' 
pany,  of  Chicago;  and  automatic  air-brakes,  by  the  West-    wesungboase. 
inglioose  Air  Brake  Company,  of  Pittsburgh. 

The  Collins  Company,  of  Hartford,  Conn.,  and  the  Doug-    coiiins  Co. 
las  Axe  Manufacturing  Company,  of  Boston,  exhibited  axes,  compaaiy! 
hatchets,  and  other  edge-tools,  which  justly  received  much 
attention,  and  were  in  the  highest  degree  creditable  to  our 
country. 

Several  firms  exhibited  carpenters'  tools,  and  other  firms 
exliibited  garden  tools  and  agricultural  implements,  such  as 
rakes^  boes,  shovels,  forks,  etc.  Oliver  Ames  &  Sons,  of  oiiver  Ames  <& 
North  Easton,  Mass.,  made  a  fine  display  of  shovels  and 
spades.  The  <Bxcellence  of  American  rakes,  hoes,  forks,  Agricultural 
shovels,  etc.,  is  everywhere  recognized  in  Europe,  where 
many  of  them  are  in  use. 

File^  and  rasps  were  exhibited  by  McCaffrey  &  Brother,  idcCaQrej  & 
of  Philadelphia ;  and  the  Eussell  &  Erwin  Manufacturing  R„«ldi  &  Er. 
Company,  of  New  Britain,  Conn.,  showed  a  full  collection  ^^" 
of  its  celebrated  specialties.  Tacks  and  nails  were  exhib 
ited  by  A.  Field  &  Sons,  of  Taunton,  Mass.;  and  pumps,  A.Ficid&Sons 
hydrants,  hydraulic  rams,  etc.,  by  W.  &  B.  Douglas,  ofw.&B.Dou-iaR. 
Middletown,  Conn. 

The  only  display  of  American  saws  was  made  by  Henry   Disston&Sons. 
Disston  &  Sons,  of  Philadelphia,  and  it  not  only  elicited 
the  hearty  praise  of  all  who  saw  it,  but  it  was  generally 
reco«^ized  as  the  best  exhibit  of  the  kind  at  the  Exposition. 

J.  A  Fay  &  Co.,  of  Cincinnati,  Trump  Brothers,  of  Wil-    t.  A.FavA^Ci.. 
niiugton,  Del.,  and  others,  exhibited   wood-worknig  nui 
chinery. 

Machines  for  making  boots  and  shoes,  for  crimping  leather,    Boot  -  makiu- 

rt.ii*  •  ^.1.1  11  .7*1  *°^   leathev  ni:»- 

Jvud  tor  sewing  were  exhibited,  and  served  to  illustrate  not  chinery. 
<>'ily  the  inventive  genius  of  the  American  people  but  the 
extensive  use  which  their  general  adoption  of  labor-saving 
niachinery  has  created  for  iron  and  steel  in  the  United 
Stattfs. 

Tlie  display  at  Paris  of  American  agricultural  machines      Asrricuiturai 
^mowers,  reapers,  threshers,  binders,  etc. — was  in  all  re-"* 
si>ect«  creditable.     It  is  not  my  province  to  enter  into  par- 
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ujhtkd  statks.  ticulars  coDcemiug  it,  or  concemiuj?  the  triumpli^  of  Amer- 
ican agricultural  machines  at  the  competitive  trials  which 
took  place  in  France  daring  the  summer;  but  I  could  not 
pass  without  notice  such  a  magnificent  collection  of  labor- 
saving  inventions,  to  the  neatness,  completeness,  lightness, 
and  success  of  which  American  iron  and  steel  have  so 
greatly  contributed, 
commenu^^  of     Impcrfcct  aud  unsatisfying  as  was  the  American  mechan- 

*'Timcrt"       onical  displav  at  Paris,  it  nevertheless  was  sufficiently  meri- 

Aroencan       rna-  *      •'  v 

ciiinerx .  torious  to  cliclt  from  that  great  exponent  of  European  and 

especially  English  public  opinion,  the  London  "Times,^  the 
highest  measure  of  praise.  Whole  columns  were  devoted 
by  it  last  summer  to  eulogizing  American  mechanical  genius 
and  its  productions.  It  may  not  be  inappropriate  that  I 
should  close  my  reference  to  the  American  display  at  Paris  by 
"Times"  of  quotiug  from  tlic  "Times'^  of  August  22, 1878,  the  following 
^*  "  brief  paragraphs : 

stow    flexible     ^ ' Finest  type  of  the  Yankee  contrivance  is  the  Stow 'flexible' shaft 

shaft.  £^j.  transferring  power  round  comers  and  to  out-of-the-way  places.     One 

sees  the  operator  holding  what  seems  at  first  sight  to  be  a  small  garden 
hose,  but  furnished  with  an  auger  at  its  extremity,  with  which  he 
thrusts  and  bores  in  every  direction — over  his  head,  under  his  feet,  to 
the  right,  to  the  left — it  upsets  all  one's  ideas  of  rigidity.  Pharaoh 
could  not  have  been  more  surprised  at  seeing  Moses's  rod  turn  to  a  ser- 
pent than  we  were  to  see  this  rope-like  affair  eating  into  the  planks  set 
on  all  sides  for  it  to  work  on.  It  is  as  good  as  a  piece  of  legerdemain. 
It  is  really  a  'flexible  shaft' — a  cable  of  steel  wires  wound  coat  over 
coat,  each  successive  coating  in  the  reverse  direction  from  the  preced- 
ing, until  the  strength  required  is  attained,  and  in  which  longitudinal 
flexibility  is  combined  with  circumferential  rigidity. 
Cloagb and Wil-      "Close  by  it  stands  Clough  &  Williamson's  *wire  cork-screw  ma- 

■cTcw  machino.  chine,'  which  catches  a  straight  piece  of  steel  wire  and  throws  it  out  a 
cork-screw  of  such  temper  that  it  may  be  driven  through  an  inch  deal 
plank  and  not  yield  a  hair's  breath.  The  deftest  waiter  will  take  as 
long  to  pull  a  cork  as  this  machine  to  make  half  a  dozen  cork-screws  of 
an  exceptionally  good  quality. 
Screw-cutting     ''  Here  is  a  screw-cutting  machine,  which  takes  a  rod  of  iron,  steel,  or 

Biachino.  brass,  and  by  an  automatic  series  of  operations  drops  screws  at  the 

other  end  of  the  machine.  One  tool  cuts  the  point  of  the  rod  down  to 
the  dimensions  of  the  screw,  another  cuts  it  off,  having  th(;  head  the 
full  size  of  the  rod,  another  takes  it  from  the  last  and  passes  it  on  to 
have  the  thread  cut,  a  cutter  passes  by  and  leaves  it  slotted,  another 
with  four  iron  fingers  takes  it  and  transfeis  it  to  a  fifth  cutter,  where 
the  head  is  finished,  when  still  another  tool  comes  to  push  it  into  the  pan 
placed  to  receive  it.  No  intervention  is  needed  until  another  rod  is 
wanted. 
Shoe-making     '  '^  ^^^  ^^  shoe-making  apparatus  in  another  inclosure  t^kes  the  leather 

maohinoft.  Jq  the  hide  and  turns  out,  with  slight  manual  application,  a  pair  of 

shoes,  sewed,  pegged,  or  screwed,  in  about  15  minutes." 
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Iron  and  steel  industries.  txiTiiD  tatk>. 

The  manufacture  of  iron  in  the  colonies  which  now  form 
the  Atlantic  portion  of  the  United  States  commenced  imme- 
diately ai'ter  their  first  settlement  by  the  English  about  the 
beginning  of  the  seventeenth  century.    At  first  bog  ores  were 
used,  and,  although  other  and  more  valuable  ores  were  soon 
afterwards  discovered  and  used,  it  is  worthy  of  remark  that 
the  use  of  bog  ores  continued  in  New  England  down  almost 
to  the  middle  of  the  present  century.    The  first  iron  enterprise 
in  the  colonies  was  undertaken  on  Falling  Creek,  in  Vir-    Forces  in  vir. 
gim'a,  in  1619,  but  it  ended  disastrously  in  1622,  the  Indians  *  °  ^  " 
destroying  the  works,  which  were  most  probably  forges.   This 
enterprise  was  not  revived.    In  1643  a  blast  furnace  was  suc- 
cessfully established  at  Lynn,  in  Massachusetts,  and  in  1651    Lyun.  moam. 
a  forge  was  added  at  the  same  place.    Soon  afterwards  other  *'  ^""**' 
iron  enterprises  were  established  in  Massachusetts,  Ehode 
Island,  and  Connecticut.    About  1734  the  development  of 
the  celebrated  Salisbury  iron-ore  district  of  Connecticut  was    Salisbury  dis- 
commenced  by  Thomas  Lamb,  who  erected  a  forge  at  Limg  ^"<=^  ^^^'^  •  i'*^- 
Rock.    Soon  after  1664  iron  was  made  at  Shrewsbury,  in      si,r,^w«buTy, 
New  Jersey,  by  Henry  Leonard,  and  in  1682  it  is  recorded 
that  a  forge  and  blast  furnace  were  in  existence  at  this  place. 
Experiments  in  the  manufacture  of  iron  in  Pennsylvania 
date  from  1692,  but  iron  was  not  successfully  made  until 
1717,  when  Thomas  Rutter  built  a  forge  on  the  Manatawny 
Creek,  near  Pottstown.    Other  iron  enterprises  in  Pennsyl-   Potistown,  p*.. 
vania  soon  followed.    About  1715  the  manufacture  of  iron 
was  revived  in  Virginia  at  Fredericksburg  and  commenced  FmUriyURbnTg, 
in  Maryland  at  Principio,  in  Cecil  County.    The  Carolinas   ^' 
made  iron  about  the  same  time.    Iron  was  made  in  New  York 
about  1740,  on  Ancram  Creek,  in  Columbia  County.    No  iron    Ancram  Creek, 

N.  Y.   1740. 

was  made  in  Georgia  until  the  present  century. 

Early  in  the  eighteenth  century  the  exportation  of  iron  from    Exportation  to 
the  colonies  to  England  commenced,  the  scarcity  of  timber  for  ^°^'^""'*' 
charcoal  preventing  that  country  from  making  a  large  quan- 
tity of  pig-iron.    Small  quantities  of  bar-iron  were  shipped 
in  171 7  and  1 718,  and  were  followed  by  other  shipments  down    ni?. 
to  the  Eevolution.    In  1728  and  1729  the  colonies  exported    i"28 
1)1^  English  tons  of  pigiron  to  England;  and  annually 
thereafter  down  to  the  Eevolution  pig-iron  was  regularly  ex- 
ported to  England  and  Scotland.    The  shipments  of  bar-iron 
and  pig-iron  never  reached  large  proportions,  aggregating 
only  about  50,000  tons  of  bar-iron  and  150,000  tons  of  pig- 
iron  from  their  commencement  to  the  Eevolution.    The  iron 
indnstry  in  the  colonies  was,  however,  so  fully  established 
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UNITED  BTATKB.  tiiat  It  buppUcd  thc  home  markets,  which  was  a  more  im- 
portant matter  than  the  building  up  of  a  great  export  trade, 
Whpu  the  war  for  independence  came,  success  would 
have  been  impossible  if  the  colonists  had  not  been  able  to 

nomc-made  supplv  themsclvcs  with  homemade  iron  for  all  warlike  pur- 
iron  in  the  War 
of  Independence.  pOSCS* 

When  the  war  for  independence  was  over,  the  American 
iron  industry  took  a  fresh  start  in  many  of  the  States,  es- 
pecially in  Pennsylvania,  and  many  furnaces  and  forges  were 
built,  charcoal  being  the  only  fuel  used.    But  the  general 

Use  of  coke  and  use  of  cokc  in  the  blast  furnaces  of  England  and  the  intro- 
ciumTrj  in  Eng^  ductiou  in  the  same  country  of  puddling  fuma<3es  and 

grooved  rolls,  and  the  ai)plication  of  steam  to  rolling  mills 
and  blast  furnaces,  about  this  time  wrought  a  great  change 
in  the  English  iron  manufacture,  and  through  these  im- 
provements and  the  very  low  duties  levied  in  this  country- 
on  all  imported  iron  England  was  enabled  to  contest  with  con- 
siderable success  the  possession  by  the  States  of  their  own 

EngUshcompc  ij^qq  markcts.    This  formidablo  foreign  competition  had  the 
effect  in  time  of  greatly  retarding  the  development  of  the 
domestic  iron  industry.    Notwithstanding  the  steady  devel- 
opment of  the  country  in  other  directions,  its  iron  industry* 
pioaucTu)n^^*S  made  but  slow  progress.    In  1810  the  total  production  of 
^^^  pig-iron  was  only  54,000  tons,  and  of  bar-iron  only  24,541 

1820.  tons.    In  1820  the  production  of  pig-iron  had  fallen  to  20,000 

182S.  tons ;  but  in  1828,  owing  to  the  passage  in  1824  of  a  high 

1832.  tariff",  it  rose  to  130,000  tons,  and  in  1832,  in  consequence  of 

the  continuance  of  the  policy  of  1824,  it  reached  200,000  tons. 
But  in  1833  a  reactionary  tariff  policy  was  adopted,  which 

IS42.  continued  until  1842,  in  which  year  the  total  production  of 

pig-iron  was  but  slightly  in  excess  of  that  of  1832,  being 

1846.  215,000  tons.    From  1842  to  1846  high  duties  again  pre- 

vailed, and  in  the  latter  year  the  production  reached  765,000 
tons.  To  this  increase  the  influence  of  mineral  fuel,  which 
had  been  recently  introduced,  in  part  contributed.  In  184G 
duties  were  again  reduced,  with  the  result  that,  notwith- 
standing the  use  of  mineral  fuel,  for  a  year  or  two  produc- 
tion remained  stationary  and  then  commenced  to  fall,  drop- 

ifc52.  ping  in  1852^0  500,000  tons.    From  this  time  forward  until 

1860  the  iron  industry  of  the  country  very  slowly  advanced, 
despite  the  continued  adherence  of  the  government  to  a  policy 
of  low  duties.  It  was  fortuitously  aided  by  the  discovery  of 
gold  in  California  and  Australia,  which  quickened  business 
and  commercial  enterprise  throughout  the  world ;  by  the  Cri 
mean  war,  which  created  a  sudden  demand  for  British  iron 
and  advanced  its  price ;  and  by  the  rapid  growth  from  1850 
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to  1860  of  the  railway  system  of  the  United  States.    Not-  exited  btaim. 
withstanding  these  favorable  influences,  the  production  of 
pig-irott  only  increased  from  600,000  tons  in  1 852  to  821,223    iron    produo 
tons  in  1800.    Protective  duties  were  i-estored  in  1861,  but 
the  depressing  influences  of  the  civil  war  in  that  and  the  fol- 
lowing year  reduced  the  production  of  iron  below  that  of 
1860.    In  1863  and  1864  the  want«  of  the  government  and 
the  beneficial  influences  of  the  tariff  of  1861,  unitedly  caused    isei. 
aproiluction  of  1,014,282  tons  of  pig-irou  in  the  latter  year, 
from  which  there  was  a  decline  during  1805,  when  the  war 
closed.    After  1865  the  production  of  all  kinds  of  iron,  and 
of  steel  also,  rapidly  increased,  the  stimulating  efl:ects  of  the 
tariff  of  1861  being  now  everywhere  perceptible,  but  the    Tariff  of  isei. 
abundance  of  money  and  the  fever  for  building  railroads 
fonning  yet  more  potent  influences  in  securing  this  increase. 
In  1872  the  production  of  pig-iron  reached  the  very  large    Protii.ct       of 
quantity  of  2,548,712  tons,  and  in  1873  even  this  product  was 
slightly  exceeded,  2,560,962  tons  being  then  pro(hiced.    But 
from  1873,  when  the  financial  and  railroad  panic  occurred, 
until  1876  the  production  of  pig-iron  gradually  declined  to 
1,868,960  tons.    In  1877  it  increased  to  2,066,51)3  tons,  and    1877-78. 
in  1878  the  production  was  about  2,300,000  tons.    With  the 
steadiness  in  the  currency  which  is  now  assured,  and  a  con- 
tinuance of  the  protective  policy  which  has  been  in  force 
since  1861,  the  production  of  pig^ron  and  of  all  kinds  of  iron 
and  steel  must  continue  to  increase  with  the  growth  of  the 
country  in  population  and  in  general  prosperity.    The  im- 
ports of  iron  and  steel  have  fallen  to  merely  nominal  figures    Traports    and 
within  the  past  few  years,  while  our  exports  of  these  pro-  ^^^'^ 
ducts  and  of  articles  manufactured  from  them  is  slowly  in- 
creasing.   The  American  consumers  of  iron  and  steel  have 
never  been  supplied  with  these  products  at  such  low  rates  as 
are  now  charged — a  result  due  wholly  to  home  competition. 

Distribution  of  the  iron  indtistrv.  Distribution  of 

•^  the    iron    iudua- 

trv  I 

The  manufacture  of  iron  in  the  United  States  is  now  es- 
tablished in  twenty-nine  out  of  thirty -eight  States,  and  inin  jo  statL». 
two  Territories  and  the  District  of  Columbia.    The  manu- 
facture of  steel  is  established  in  seventeen  States.    In  eiU'h    st^i  manufac. 
of  the  years  1877  and  1878  Pennsylvania  made  just  one-half*""^'"^'  ^^^^^ 
of  the  total  production  of  pig-iron,  and  about  45  per  cent. 
of  all  the  rails  produced.    Her  production  of  all  kinds  of 
rolled  iron  in  these  two  years  was  about  40  per  cent,  of  the 
total  quantity  rolled.    In  the  manufacture  of  steel  Pennsyl-    iron  and  stei  i 
vania  has  annually  for  sieveral  years  produced  more  than  ?yiva°ni^**    *^^' 
one-half  of  the  total  product.    Ohio  is  a  large  producer  of 
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uxiTKb  BTATK8.  pigr-jron,  hcF  annual  product  being  about  400,000  tons,   ^ew 

^'obio^^"*^*  ^^'  ^^^^  ^s  *^^  ^^^^  most  important  pig-iron  producing  Stn-te. 
New  York.  In  the  manufacture  of  iron  and  steel  rails  Illinois  is  the 
second  and  Ohio  the  third  State  in  the  Union.  The  manu- 
Crucibio  steel.  factuFC  of  cruciblc  stccl  in  the  United  States  is  mainly  con- 
fined to  Pittsburgh,  in  Pennsylvania,  New  Jersej^  being  the 
one^  •  iiearth  next  most  important  seat  of  this  industry.  Open-hearth 
steel  is  made  in* eight  States,  from  New  Hampshire  to  Ten- 
nessee. There  are  11  establishments  in  the  United  States 
Bessemer 8te«i.  for  the  mauufacturc  of  Bessemer  steel — 1  in  New  York,  5 
in  Pennsylvania,  1  in  Ohio,  3  in  Illinois,  and  1  in  Missouri ; 
all  of  these,  except  the  last,  were  in  operation  in  1878. 

Ores  of  Micbi-an  Michigan  is  the  leading  iron- ore  producing  State,  the  prod- 
uct in  1878  being  1,125,231  tons.  Fully  one-third  of  all  the 
pig-iron  produced  in  the  United  States  is  made  from  Michi- 

and  other  States,  gau  orcs.    Ncw  York,  Ncw  Jcrscy,  and  Missouri  have  e^ich 

yielded  large  quantities  of  iron  ores  for  shipment  to  other 
States,  as  well  as  for  use  by  local  iron  works.  Virginiai, 
Tennessee,  Georgia,  and  Alabama  have  also  furnished  ores 
for  shipment  to  other  States.  The  iroti  ores  of  the  United 
States  embrace  all  the  varieties  that  are  needed  in  the 
manufacture  of  iron  or  steel,  but  it  is  proper  to  say  that  the 
manganiferous  iron  ores  of  the  country,  although  existing 
in  various  localities,  have  not  yet  been  fully  developed, 
necessitating  the  importation  of  considerable  quantities  of 
spiegeleisen  and  feno-manganese,  for  use  in  the  Bessemer 
and  open-hearth  pi*ocesses  5  also  of  Spanish  and  Mediter- 
Generai  tHsti  i-  raucau  irou  orcs.    Of  coal  there  is  an  abundance,  and,  like 

^^ono  coa  nnc  ^^^  ^^^^^  .^  .^  ^^^  distributed.    Neither  of  iron  ores  nor 

of  coal  will  the  United  States  ever  be  in  want. 
Iron  and  stoei  Jron  and  stcel  statistics. 

statistics. 

Production  in     The  productiou  of  irou  and  steel  in  the  United  States  in 
i877^of  iron  and  j^g^^  was  as  foUows,  iu  English  tons:  Pijj-iron,  2,066,593 

tons;  iron  rails, 296,910  tons;  Bessemer  steel  rails,  385,865 
tons;  all-rolled  iron,  not  including  rails,  1,021,624 tons;  cru- 
cible steel,  36,098  tons;  open-hearth  steel,  22,349  tons;  pud- 
dled and  blister  steel,  10,646  tons;  Bessemer  steel  ingots, 
500,524  tons.  The  production  of  Bessemer  steel  and  of 
Bessemer  steel  rails  greatly  increased  in  1878,  the  former 
amounting  to  653,773  tons,  and  the  latter  to  491,427  tons. 
In  1867  the  production  of  Bessemer  steel  rails  was  only 
2,276  tons.  The  production  of  open-hearth  steel  increased 
in  1878  to  32,255  tons.  Included  in  the  rolled  iron  produced 
in  1877  were  4,828,918  kegs.of  cut  nails  and  spikes,  each  keg 
of  100  pounds  weight. 
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The  namber  of  blast-furnaces  in  the  United  States  is  now  united  btatk. 
700,  of  which  not  quite  300  were  in  blast  in  1877  and  1878.    Bia.t-fumac«i. 
These  were  generally  the  largest  and  best  furnaces,  the 
small  and  old-fashioned  fomaces  not  being  able  to  make 
iron  at  present  prices.    The  number  of  rolling  mills  in  the    Roiling  miiia. 
United  States — separate  establishments  which  have  one  or 
more  trains  of  rolls — ^is  340,  containing  4,463  single  puddling- 
fornaces,  double  furnaces  being  counted  as  two  single  ones. 
The  number  of  Bessemer  steel  works  is  11,  each  having  Bearomor  works, 
two  converters,  the  capacity  of  all  the  converters  varying 
from  Ave  to  seven  tons  at  each  blow.    The  number  of  open- 
hearth  steel  works  is  14,  with  a  united  annual  capacity  of 
about  90,000  tons.    The  number  of  crucible  and  other  steel  ^oSS.**''     *^ 
works  is  46,  with  an  annual  capacity  of  about  100,000  tons. 
There  are  yet  in  operation  in  the  country  64  Catalan  forges,    CatBian  forge*, 
for  the  direct  conversion  of  iron  ore  into  wrought  iron ; 
these  forges  are  mainly  in  New  York  and  Tennessee,  and  in 
the  former  State  they  are  wholly  engaged  in  the  production 
of  iron  for  the  manufacture  of  steel.    Pig-iron  is  converted 
into  blooms  in  58  blomaries,  which  are  mainly  located  in    Biomarics. 
Pennsylvania. 

Down  to  1835  all  the  pig-iron  manufactured  in  the  United  ^yf  J^^*  "**^ 
States  was  made  with  charcoal.    In  that  year  pigiron  was 
sQccessfuUy  made  with  coke  at  a  charcoal  furnace  in  Penn- 
sylvania, and  in  1836  coke  was  successfully  used  at  another  coSmencLi  ^^n 
charcoal  furnace  in  the  same  State.      Other  furnaces  in^**' 
Pennsylvania  commenced  to  use  coke  soon  afterwards.    In 
1837  a  furnace  was  built  in  Alleghany  County,  Maryland, 
expressly  to  use  coke,  and  in  1840  two  other  furnaces  were 
built  in  the  same  county  for  the  same  purpose;  all  were  suc- 
cessful in  the  use  of  the  new  fuel.    In  1837  anthracite  coal   of  anthracite 

in  1837. 

was  saccessfully  experimented  with  in  charcoal  furnaces  in 
Pennsylvania  in  the  manufacture  of  pig  iron,  and  in  1838  a 
furnace  was  built  at  Mauch  Chunk,  in  Pennsylvania,  to  use 
this  fael;   this  experiment  was  also  successful.     But  the 
most  satisfactory  experiment  with  anthracite  coal  was  made 
with  the  Pioneer  Furnace  at  Pottsville  in  1839,  soon  after    Ptono";    ^^- 
wnicn  anthracite  furnaces  became  quite  numerous  m  Penn- 
sylvania, New  Jersey,  and  Maryland.    Bituminous  coal  in        Bituminoaa 
its  raw  state  was  first  used  in  a  charcoal  furnace  in  Mercer  *^^  *"  ^^• 
County,  Pennsylvania,  in  1845,  and  in  1846  it  was  success- 
My  used  in  the  Lowell  furnace  in  Mahoning  County,  Ohio, 
which  was  built  specially  for  the  purpose.    In  1877  there 
were  produced  with  anthracite  coal  834,640  tons  of  pig-iron ; 
with  bituminous  coal,  raw  or  coked,  948,165  tons;  and  with 
charcoal,  283,788  tons. 
The  Bessemer  process  for  the  manufacture  of  steel  was 
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uxirgp  8TATBB.  mtroduced  into  the  United  States  in  1864  and  1805,  and  the 
ikM^cr**°piSf  first  steel  rails  were  made  in  the  latter  year.  In  1805  the 
^'^ieme^  fui-  ^^8^  Siemens  gas-furnace  was  built  in  the  United  States  at 
nace  in  1866.       Pittsburgh,  to  melt  copper,  and  in  1807  the  Siemens  furnace 

was  successfully  applied  to  the  manufacture  of  iron  and 

siemens-Martin  stccl  at  various  placcs.  The  Sicmens-Martiu  process  was 
proceiis  D      .   g^^J^>^gf^lly  introduced  into  the  United  States  by  Cooper, 

Hewitt,  &  Co.,  in  1868,  at  their  works  at  Trenton,  N.  J. 

Coal  Btatisticft,     Complete  statistics  of  the  production  of  coal  in  the  United 

States  have  not  been  compiled  for  a  later  year  than  1875. 

when  47,613,236  tons  were  produced,  of  which  20,654,509 

tons  were  anthracite,  20,031,720  tons  were  bituminous,  and 

827,000  tons  were  post-carboniferous.     The  production  of 

bituminous  coal  is  believed  to  have  increased  siuce  1875, 

but  that  of  anthracite  was  less  in  1878  than  in  1875. 

importaof  1878;     The  imports  into  the  United  States  in  the  fiscal  year  ended 

Hen°'  8:c?rraiS,'  June30, 1878,  were  55,000  English  tons,  chiefly  spiegeleisen, 

'''*  valued  at  $1,250,057 ;  30,359  tons  of  bar,  sheet,  plate,  and 

other  rolled  iron,  valued  at  $1,627,052;   no  iron  rails;  10 

tons  of  steel  rails,  valued  at  $530 ;  machinery,  vivlued  at 

$628,607;  steel  ingots,  bars,  etc.,  valued  at  $1,220,037;  cut- 

corapariBou  of  lery,  filcs,  saws,  and  tools,  valued  at  $1,295,764.    To  show 

8te??,  ana  *bdr  the  favorablc  change  that  has  taken  place  in  our  imports  of 

products  m  I     ,  ^^,^^  ^^^  stccl,  it  may  be  stated  that  in  the  fiscal  year  1872 

there  were  imported  into  the  United  States  247,528  tons  oi* 
pig-iron,  valued  at  $6,122,318;  129,811  tons  of  bar,  plate, 
sheet,  band,  hoop,  and  scroll  iron,  valued  at  $6,900,521; 
421,755  tons  of  iron  rails,  valued  at  $15,778,941 ;  109,781 
tons  of  steel  rails,  valued  at  $6,277,694;  machinery,  valued 
at  $1,054,045;  steel  ingots,  bars,  etc.,  valued  at  $4,033,508; 
cutlery,  files,  saws,  and  tools,  valued 'at  $3,269,143.  The 
and  exports  of  csports  of  domcstic  products  from  the  United  States  in  the 
^^^'  fiscal  year  1878  included  5,781  tons  of  pig-iron,  valued  at 

$140,148;  10,990  tons  of  bar,  sheet,  plate,  and  railroad  iron, 
valued  at  $482,908;  98  locomotives,  103  stationary  engines, 
and  other  machinery  and  boilers,  valued  at  $5,096,857;  70 
tons  of  steel  ingots,  valued  at  $15,892;  and  cutlery,  edge- 
imports  and  ex-  tools,  filcs,  and  saws,  valued  at  $1,005,689.  The  imports  of 
porta  o   ron  ore,  .^^^  ^^^  ^^^  ^^^  fiscal  year  1878  aggregated  29,766  tons, 

valued  at  $62,787.  In  the  fiscal  year  1877  they  were  val- 
ued at  $82,947,  and  the  tonnage  was  estimated  to  have 
amounted  to  41,473^  tons.  In  1878  iron  ore  valued  at  $662 
was  exported.  In  the  fiscal  year  1878  there  were  imported 
and  coal.  578,457  tous  of  coal,  principally  from  Kova  Scotia,  Van- 

couver's Island,  and  Australia,  and  660,138  tons  were  ex- 
ported, of  which  319,477  tons  were  anthracite  and  340,661 
tons  were  bituminous. 
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COUNTRIES  WHICH  MAKE  BUT  LITTLE  IRON  AND 

STEEL. 

The  coontries  which  imitecUy  make  less  than  one  and  a  Coimtriua  which 

make   but  little 

half  per  cent,  of  the  world's  production  of  iron,  and  leas  iron  and  8t«eL 
than  three-fourths  of  one  per  cent,  of  its  production  of  steel, 
may  be  enumerated  as  follows : 


Norway. 

Spain. 

Portugal. 

Italy. 

Switzerlimd. 

Greece. 

Tnrkey. 

Algeria. 

Morocco. 

Central  edcL  Soathern  Africa. 


India. 

China. 

Japan. 

Afghanistan. 

Persia. 

Anstralasia. 

British  America. 

Mexico. 

The  states  of  Sonth  America. 


Some  of  these  countries,  it  is  well  known,  will  never  pro- 
duce much  iron  or  steel,  and  the  limited  resources  which 
they  possess  for  their  manufacture  need  not  therefore  receive 
much  attention  in  this  report;  others,  however,  possess 
ample  resources,  and  the  extent  to  which  they  have  been 
developed,  or  are  likely  to  be  developed,  whether  illustrated 
at  Paris  or  not,  may  well  receive  consideration. 

NORWAY. 


VORWAY. 


Production. 


Beginning  at  the  north  of  Europe  is  the  first  of  thecoun- 
tiies  above  mentioned.  Its  iron  industry  dates  back  several 
centuries,  but  it  never  reached  a  position  of  commanding 
importance,  and  it  is  now  at  a  very  low  stage.  La  1870 
there  were  produced  21,155  Norwegian  tons  of  iron  ore ; 
»^,975  tons  of  cast  or  pig  iron ;  845  tous  of  wrought  iron ; 
and  265  tons  of  steel.  The  Norwegian  ton  is  equal  to  2,200 
English  pounds.  In  1861  the  production  was  as  follows: 
Iron  oi-e,  24,385  tons ;  cast  or  pig  iron,  7,575  tx)ns ;  wrought 
iion,  3,895  tons ;  steel,  65  tons.  The  production  of  iron  ore 
appears  to  have  reached  its  maximum  in  1865,  when  49,720 
tons  were  mined.  The  exports  of  iron  ores,  principally  to  Exports  of  owe. 
England,  increased  from  335  tons  in  18G1  to  15,115  tons  in 
1870.  Since  1870  the  production  and  exportation  of  iron 
ore8  are  siiid  to  have  increased,  but  statistics  are  wanting. 
The  exports  of  Norwegian  iron  amount  to  about  2,000  tons 
annually,  and  the  imports  to  about  20,000  tons.  The  Bald- 
^  Locomotive  Works,  of  Philadelphia,  have  recently  con- 
cluded a  conti'act  to  supply  four  locomotives  to  Norway. 

There  are  42  rolling  mills,  nail  factories,  foundries,  ma-  ,,^'2?  ™^"*  *"^ 
chine  shops,  etc.,  in  Norway.    Iron  ore  is  not  so  abundant 
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xoRWAT.      as  in  Sweden,  and  what  there  ui  is  not  well  developed.    Tlie 

iron  industry  of  Norway  is  not  so  productive  as  it  was  a 

Docadcnco   of  hundred  years  ago.    The  causes  of  this  decadence  may  be 

the   iron    indos-  •^  o  ^^ 

try.  found  in  the  climate,  the  scarcity  of  forests  of  timber  suif^ 

able  for  the  manufacture  of  charcoal,  the  great  demand  for 
timber  for  exportation,  the  entirs5  absence  of  mineral  fuel, 
and  the  poverty  of  the  people.  What  little  iron  is  made  in 
Norway  is  excellent ;  it  is  all  made  with  charcoal.  Steel  is 
made  at  only  one  establishment,  the  Naes  Iron  Works, 
where  blister  steel  is  first  made  by  cementation  and  then 
melted  in  crucibles.  It  is  not  improbable  that  the  iron  and 
steel  industries  of  Norway  may  some  day  take  a  fresh  start, 
but  they  can  never  form  an  important  factor  in  supplyiug 
the  world's  demands  for  these  products. 

hib  t*S*p*ri  **      Norway  made  at  Paris  a  small  but  fitting  display  of  her 

iron  resources  and  of  her  progress  in  the  manufacture  of 
machinery  and  tools.  The  iron  ores,  and  the  iron  itself,  ol* 
Norway  were  illustrated  by  several  fine  samples.  Jacob 
aaU  &  Son.  Aall  &  Son,  of  Naes,  showecl  several  specimens  of  iron  ores, 
cast  and  bar  iron,  raw  and  crucible  steel,  several  cast-steel 
cannon,  and  a  collection  of  axes,  hammers,  files,  and  other 
tools.  Plows,  sti'aw-cutters,  and  other  agricultural  imple- 
ments, none  possessing  extraordinary  qualities  except 
strength,  were  exhibited ;  also  several  small  engines.    The 

KoaernerWoiks.  Koaerucr  Works  exhibited  machine-made  horse-shoes.  Vis- 
itors to  the  Philadelphia  Exhibition  in  1876  will  remember 
the  unique  and  ingenious  iron  trophy,  erected  by  the  Oath- 
catherinehoim  erineholm  Iron  Works,  representing  an  ancient  Norwegian 
^^  ^^  **  ship,  full-rigged  and  equipped,  the  whole  composed  of  iron 
in  appropriate  forms.    This  ship  was  not  exhibited  at  Paris. 

8PAW.  SPAIN. 


Superior  quai-     Spain  is  vcry  richly  endowed  with  iron  ores  of  the  best 
y  o  orea.         quality,  and  she  possesses  coal  with  which  she  might  smelt 
these  ores;  but  Spain  has  almost  wholly  neglected  her  op- 
portunities, and,  instead  of  being  an  exporter  of  iron  and 
steel,  she  is  an  importer  of  these  articles  and  an  exporter  of 
iron  ores,  while  her  coal  remains  practically  undeveloped. 
These  results  are  the  more  su prising  because  anterior  to  the 
Ancient    cde-  Christian  ci^a  Spain  was  a  manufacturer  of  iron.    The  sword 
^'^^*  blades  of  Toledo  were  celebrated  during  the  Middle  Ages. 

Catalan  forges  were  so  named  hundreds  of  years  ago  from 
Catalonia,  a  province  of  Spain.  But  a  change  has  recently 
taken  place  in  public  opinion  in  Spain  in  favor  of  the 
encouragement  of  domestic  manufactures,  the  government 
giving  special  encouragement  to  the  mining  of  coal  by 
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requiriDg  domestic  coal  to  be  used  iu  the  Spanish  navy.        «f^™- 

The  apathy  and  lack  of  capital  of  the  Spanish  people,  and 

their  need  of  a  more  extended  railroad  system,  will,  how-    imperfect  ran- 

ever,  tend  to  retard  the  rapid  multiplication  of  iron- works 

and  coal  mines  in  Spain. 

The  iron  and  steel  exhibit  made  by  Spain  at  Paris  was    Good  exhibit 
surprisingly  large  and  creditable.    Four  exhibits  were  espe- 
cially noticeable — those  of  Duro  y  Compauia  Langres  la  Fel-  nanlaLmgiS?  u 
gaera,  iu  the  Asturias;  of  Don  Ybarra,  of  Barracaldo;  of^^^?,n°Ybarni. 
the  Fabrica  de  Quiros:  and  of  the  Fabrica  Nacional  de^»^^^^«Q"'- 
Ti-ubia.    These  exhibits  embraced  pig-iron  and  iron  ores ;  doi^  dTTnibii 
bar,  rod,  sheet,  plate,  and  shaped  iron ;    iron  rails ;   and 
pnddled  steel.    Don  Ybarra  showed  also  samples  of  iron 
sponge  made  by  the  Chenot  process.    Jauragui,  of  Zorroza,    Jauraffui. 
showed  some  samples  of  wrought  iron  and.  cement'Cd  steel. 
The  celebrated  ores  of  Bilbao  were  well  represented.    Of  ore«of  BUboa. 
the  manufactures  of  iron  and  steel  which  were  exhibited  by 
Spain,  mentioit  may  be  made  of  a  few  good  castings,  of 
sabers  and  other  cutlery  and  edge-tools,  of  portable  and 
stationary  engines,  and  of  agricultural  and  other  light  ma- 
chinery, the  whole  forming  an  interesting  display.    The 
principal  iron-ore  deposits  of  Spain  lie  on  the   northern 
coast,  in  the  vicinity  of  Bilbao;  but  verj'  promising  mines 
have  also  been  opened  in  the  south  of  Spain,  among  which   Mmc«of  sonth- 
may  be  mentioned  those  of  Palomares,  in  the  Gulf  of  Vera, 
pit)vince  of  Almeria.    Most  of  the  Spanish  ores  are  admir- 
ably adapted  to  the  manufacture  of  Bessemer  steel,  and 
(xreat  Britain,  France,  Belgium,  Germany,  and  the  United 
States  are  importers  of  them.    The  production  of  iron  ores 
iu  Spain  in  1877  was  1,162,170  metric  tons,  of  which  over 
1,000,000  tons  were  exported  to  Great  Britain,  France,  Ger-  principal     iron 
many,  Belgium,  and  the  United  States  ioSntSsa!^*^  °  °^ 

Except  Catalan  forges,  which  are  still  in  use  in  many  prov-    Catalan  forgoa. 
iuceSythe  manufacture  of  iron  and  steel  in  Spain  is  confined 
to  a  few  establishments,  and  these  are  chiefly  in  the  north- 
ern part  of  the  country.    The  works  of  La  Felguera  com-    La  Foigiiew. 
prise  4  blast  furnaces,  24  puddling  furnaces,  10  reheating 
furnaces,  3  steam-hammers,  39  steam-engines,  and  a  com- 
plete forge  and  rolling-mill  plant.    They  have  an  annual    Plant, 
capacity  of  20,700  tons  of  pig-iron  and  14,000  tons  of  rolled    Production, 
iron,  including  5,000  tons  of  rails ;  puddled  steel  is  made  in 
small  qnantities.    The  works  of  Don  Ybarra  comprise  3  blast-    ^<>«>  Ybarra. 
fornaces  and  a  well-appointed  rolling- null.    There  area  few 
other  blast-furnaces  and  one  or  two  small  rolling-mills.    The 
total  production  of  iron  in  Spain  in  1877  was  about  100,000    spaniau    iron 
metric  tons,  of  which  about  40,000  tons  were  wrought  iron,  p"^"*^^***"^- 
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^^^'  and  00,000  tons  were  pig-iron.  Pig-iron  is  made  in  part 
with  charcoal  and  in  part  with  coke.  The  Diiro  Company, 
of  La  Felguera,  has  Belgian  coke-ovens  at  Vega,  and  em- 
ploys machinery  for  washing  the  coal.  The  production  of 
steel  in  Spain  was  only  210  metric  tons  in  1873.  The  first 
blast-furnaces  in  Spain  are  said  to  have  been  erected  near 
Marbella,  on  the  Meditei-ranean,  in  1828. 
iraportaofiron  The  imports  of  iron  and  steel  into  Spain  in  1875  were  as 
follows :  Pig  and  scrap  inm,  19,008  metric  tons;  rails,  11,360 
tons;  plates,  sheets,  etc.,  5,904  tons;  hardware  of  iron  and 
steel,  5,483  tons.  In  1874  there  were  imported  40,251  tons 
of  bars,  hoops,  etc.,  and  3,222  tons  of  steel.  In  1877  Great 
Britain  exported  to  Spain  33,237  English  tons  of  iron  and 
steel.  Of  Spunish  ir<m  and  steel  exports  statistics  arc 
wholly  wanting,  and  probably  there  are  no  such  shipments 
to  be  recorded. 
Coal  production.     Tlic  production  of  coal  in  Spain  in  1876  was  706,814  me 

trie  tons,  and  the  imports,  chiefly  from  Great  Britain,  were 
774,770  tons.  The  coal  of  Spain  has  been  almost  wholly 
developed  since  1830,  when  10,524  tons  were  mined.  The 
principal  development  has  been  in  the  northern  part  of  the 
country.  No  exports  are  recorded.  The  number  of  miles 
of  railroad  in  Spain  is  about  4,000. 

i-OBTuoAL.  PORTUGAL. 


Portugal  possesses  both  coal  and  iron  ore  in  considerable 
quantities,  and  companies  have  recently  been  formed  for 
their  development.  Two  blocks  of  iron  ore,  showing  very 
excellent  analyses,  were  exhibited  at  Paris  by  the  owners 

^  San  Thiagoof  the  irou  miucs  at  San  Thiago.  This  company  was  estiib- 
lished  by  English  and  French  capitalists  in  1877,  with  a 
capital  of  $140,000,  and  its  mines  are  advantageously  situ- 
ated in  the  province  of  Alemtejo.  Small  quantities  of  iron 
are  made  by  a  few  forges  in  the  mountains  of  Portugal. 

Coal.  The  production  of  coal  in  Portugal  is  said  to  have  amounted 

to  12,387  metric  tons  in  1872,  since  which  year  there  are  no 
statistics.  In  1876  the  exports  of  iron  ore  amounted  to 
21,568  tons.  At  Paris  there  were  several  pieces  of  ma- 
chinery and  specimens  of  cutlery  exhibited  by  Portugal, 
which  showed  mechanical  skill  of  a  higher  order. 

ITALY.  ITALY. 


Want  of  coal. 


Italy  is  a  country  of  considerable  manufacturing  enterprise. 
Unfortunately  there  is  scarcely  any  coal  in  her  territory,  and 
this  want  has  prevented  the  complete  development  of  her 
iron  industry.    She  has  an  abundance  of  iron  ores,  and  on  the 
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Fiimacew,    for- 
gos,  ADd  fuel 


Exi>ort  of  oi-e. 


Production 
iron  and  steel. 


^f 


island  of  Elba  tbey  are  of  unsurpassed  ricliness.  The  iron  italy. 
ores  OD  this  island  and  in  otlier  parts  of  I  taly  were  used  long  on  8  of  Elba, 
before  the  Christian  era.  There  are  three  principal  iron 
districts  in  Italy  additional  to  Elba — Lombardy,  Piedmont, 
and  Tuscany.  In  all  Italy  there  are  about  40  blast  fur- 
naces, many  of  which,  owing  to  the  scarcity  of  fuel,  have 
not  receatly  been  in  operation.  Catalan  forges  for  smelting 
Iron  ore  and  bloomaries  for  refining  pigiron  are  largely 
used  in  Italy,  their  number  being  about  200.  Charcoal  is 
the  principal  fuel  used  in  the  furnaces,  forges,  and  bloom- 
aries, the  Appenine  forests  furnishing  the  most  of  it.  There 
are  four  furnaces  in  Italy  that  were  built  to  use  British  coke. 
Id  1802  works  for  the  manufacture  of  cemented  steel  were  steeiworiw. 
established  at  Naples,  and  since  that  dat-e  Siemens  furnaces 
have  been  introduced  at  works  in  Louibardy  and  elsewhere 
^or  puddling  iron  and  steel  and  for  melting  steel  in  crucibles. 
There  are  no  large  rolling-mills  in  the  kingdom.  Owing 
to  the  scarcity  of  fuel,  most  of  the  ore  mined  in  Italy  is 
exported,  the  quantity  annually  sent  out  of  the  country  ex- 
ceeding 200,000  tons.  The  annual  production  of  pig-iron 
ranges  from  20,000  to  25,000  tons,  and.  that  of  wrought  iron 
is  about  50,000  tons.  The  production  of  steel  in  1876  was 
2,800  tons.  In  the  same  year  the  imports  of  iron  and  steel  ^™!JJ^®^*'**" 
into  Italy  were  as  follows :  Pig-u-on,  22,535  metric  tons ;  cast- 
ing8,5,352  tons;  rolled  iron, 93, 713  tons;  iron  and  steel  rails, 
40,227  tons ;  steel,  4,853  tons.    The  exports  of  iron  and  steel    Exportsof  iron 

,  andsteeL 

are  only  nominal.    The  quantity  of  coal  imported  in  1870 

was  1,454,542  tons,  of  which  Great  Britain  furnished  much 

the  larger  part.    It  will  be  observed  that  Italy  is  a  large 

purchaser  of  iron,  steel,  and  coal.     Steel  rails  are  coming 

into  general  use  on  Italian  railroads,  the  length  of  which  is    KaUways. 

about  5,000  miles.    Throughout  the  country  are  many  foun-. 

dries  and  machine-shops,  cutlery  works,  etc.,  and  in  Naples 

is  an  establishment  which  has  produced  in  the  last  fourteen 

years  142  locomotives,  72  boilers  for  old  engines,  463  pas-    Railway  uiiops. 

singer  cars,  2,190  freight  cars,  and  several  bridges  and  via 

ducts,  foreign  iron  and  steel  being  generally  used. 

Italy  made  a  creditable  but  not  extensive  display  at  Paris  Exhibit, 
of  machinery,  edge-tools,  flies,  railway  material,  iron  ores, 
etc.,  but  none  of  her  exhibits  call  for  special  notice.  As  a 
manufacturer  of  hardware,  cutlery,*  tools,  castings,  steam- 
engines,  locomotives,  and  similar  products  Italy  is  rapidly 
attaining  a  respectable  rank,  but  no  probability  exists  that 
she  will  within  any  reasonable  limit  of  time  make  all  the 
'ron  and  steel  her  people  need. 
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BWn-ZERLAKD. 


SWITZERLAND. 


Switzerland  is  not  noted  as  a  manufaoturer  of  iron  or  steel. 
The  country  contains  three  charcoal  fumaees  and  one  coke 
furaace,  which  make  annually  about  3,500  tons  of  castings 
and  4,000  tons  of  forge  pig-iron.  The  latter  is  converted  in 
charcoal  forges  into  wrought  iron.  There  are  also  a  few 
small  rolling-mills,  which  are  supplied  with  pig-iron  from 
Abnndanco  of  other  countrics.    Iron  ore  is  abundant  in  Switzerland,  but 

ore.  ' 

Scarcity  of  coal,  coal  is  scarcc.  The  Swiss  have  given  much  attention  to  the 
manufacture  of  cutlery,  tools,  and  machinery-,  and  at  Paris 

chiiiM,  and  tools,  their  display  of  these  articles  was  the  subject  of  much  favor- 
able comment.  Several  fine  steam-engines  were  exhibited, 
and  some  small  hydraulic  engines.  Several  firms  exhibited 
files  of  superior  workmanship  made  of  imported  steel,  and 
there  was  also  a  small  but  handsome  collection  of  pocket- 
knives  and  fine  cutlery.  Of  machines  and  machine  castings 
there  was  a  good  display,  and  this  also  may  be  said  of  loco- 
motives and  all  railway  appliances.  Of  the  latter  there  wei-e 
Aarau  Works,  scvcu  cxhibitors,  including  the  Aarau  Works,  which  exhib- 
ited a  locomotive  weighing  twenty  tons,  intended  for  heavy 
grades. 

st^i^'^^iSd^^ro-  ^"  ^^'^^  Switzerland  imported  20,279  metric  tons  of  pig- 
iron  and  raw  steel;  14,504  tons  of  bar-iron;  11,487  tons  of 
iron  and  steel  rails  and  railway  sleepers ;  8,113  tons  of  plates ; 
and  22,000  tons  of  miscellaneous  iron  and  steel  products. 
Her  exports  of  these  commodities  are  inconsiderable.  The 
annual  imports  of  coal  average  about  half  a  million  tons. 
Switzerland  has  about  1,400  miles  of  railroad. 


ducts. 


ORKECK. 


GREECE. 


TUUKEY, 


Greece  contains  very  rich  iron  ores  on  the  island  of  Seri- 
phos,  some  of  which  have  been  exported,  but  it  contains  no 
iron  works  that  are  now  in  use,  except  perhaps  a  few  forges. 
About  1870  an  attempt  to  smelt  these  ores  with  native  lig- 
nite resulted  in  failure.  A  collection  of  Greek  ores  was 
exhibited  at  Paris  and  some  specimens  of  Greek  machinery. 
Ooiil  and  lignite  are  mined  in  small  quantities  in  Greece* 
There  is  no  immediate  probability  of  any  increase  in  the 
production  of  either  iron  or  coal.  The  country  consumes 
but  little  iron. 

TURKEY. 

Turkey  produces  in  charcoal  furnaces  and  bj^  primitive 
methods  in  Bosnia  and  Servia,  and  in  the  Lebanon  Mount- 
ains and  elsewhere  in  her  European  and  Asiatic  territory, 
about  40,000  or  5(1,000  tons  of  iron  annually.    The  fuel  used 
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TUUICEV. 


Deficieuttnt  im- 
portation. 


is  wholly  charcoal,  and  the  iron  ores  are  of  good  quality. 
Coal  is  mined  on  the  southern  shore  of  the  Black  Sea,  and  coaiamiii-nitc. 
the  annual  product  is  about  150,000  tons.  Coal  and  lignite 
have  been  discovered  in  other  parts  of  the  empire,  but,  like 
evetytbiug  else  of  a  desirable  nature  in  that  country,  they 
await  development.  The  production  of  iron  need  not  be 
expected  to  increase  until  more  coal  is  mined  and  more  rail- 
roads are  built,  as  the  supply  of  timber  for  charcoal  is 
rapidly  being  exhausted  in  the  neighborhood  of  existing 
iron  works.  Iron  ore  is  abundant.  Some  of  the  Turkish  Abnuiiaot  ore 
iron  is  equal  to  the  best  Swedish.  In  1877  Turkey  imported 
217,643  metric  tons  of  coal,  and  imported  from  Great  Britiaa 
7,400  tons  of  iron  and  steel.  Turkey  in  Europe  contains 
about  1,000  miles  of  railroad,  Turkey  in  Asia  about  250  rwiaw^aja 
miles,  and  Eoumania  about  800  miles. 


GikmI  iron. 
Imports. 


ALGERIA. 


ALGERIA. 


Algeria  is  noted  for  its  rich  iron  ore  deposits,  which  have  Rich  or© depositn. 
been  worked  by  French  capitalists  for  about  thirty  yean;. 
The  principal  mines  are  those  of  Mokta-el-Hadid,  near  the 
port  of  Bona,  and  then*  product  in  1877  was  370,810  tons. 
The  company  which  owns  the  Mokta  mines  also  produced    Products  ui  ore 
in  the  same  year  121,852  tons  of  coal,  the  greater  part  of**"  ^^' 
which  was  exported.    The  Beni  Saif  iron-ore  mines,  worked 
by  the  Soumah  Company,  are  the  next  most  important  in 
Algeria,  of  which  there  are  fourteen  in  all.    From  all  the 
iron-ore  mines  of  Algeria  there  were  exported  406,026  tons 
in  1875  and  455,314  tons  in  1876.    The  exportation  of  Al- 
gerian ore  is  not  increasing,  although  there  is  no  apparent 
limit  to  the  supply  if  underground  workings  be  resorted  to. 
Pigiron  is  made  at  one  furnace  near  Bona,  with  native  coal 
and  coke. 

MOROCCO.  .   MOKOcco, 

Good  iron  ore  is  found,  but  it  is  undeveloped. 


AFRICA. 


APltlCA. 


In  Central  Africa  the  natives  have  long  made  warlike   Ccntmi  Africa, 
and  other  implements  of  iron  by  simple  but  very  effective 
processes.    Hammers  and  chisels,  swords,  daggers,  spear-  ir^^mX^by^naf 
heads,  and  arrow-heads  are  made  of  a  quality  deserving  the**"^®  p^***^*^**®*- 
Wghest  praise.    Their  chains  are  said  to  be  equal  to  the  best 
English  steel  chains. 

Southern  Africia  i)ossesses  in  the  Transvaal  extensive  de-  th?TmS?v'Si^  °^ 
posits  of  iron  ore  and  coal,  samples  of  which  were  exhibited 
at  Paris.    Some  progress  has  been  made  in  mining  coal,  but 
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AFRICA.       none  in  mining  ore.    Coal  has  also  been  found  in  Cape  Col- 
ony, in  the  Orange  Free  State,  and  in  Natal.    Madagascar* 
co:ii  nnu  ore.    jg  gajj  ^q  contaiu  both  iron  ore  and  coal. 

All  the  territorial  divisions  of  Western  Africa  are  said  to 
be  rich  in  iron  ores. 

iXDiA.  INDIA. 

Primitive  iron     India  has  made  iron  and  steel  by  primitive  methods  from 
S^Bsea"        ^'^tho  earliest  ages.    Iron  ore  is  found  in  various  localities, 

and  so  also  is  coal.  The  government  of  the  country,  aided 
by  British  capitalists,  is  doing  much  to  develop  both  of 
these  sources  of  wealth,  several  companies  having  been 
organized  to  mine  coal  and  manufacture  iron.  Many  of 
Development,  thcsc  enterprises  are  now  in  operation,  and  all  of  them  are 
said  to  promise  successful  results,  but  lor  many  years  to 
_^    -.      come  India  must  remain  a  large  importer  of  both  coal  and 

Imports  of  iron,  ^  *^ 

steef,  and  coal.    iron.    lu  1877  Great  Britain  sent  229,421  tons  of  iron  and 

steel  and  894,174  tons  of  coal  to  British  India.    The  country 
produces  about  500,000  tons  of  coal  annually,  and  has  7,599 
RaUways.       milcs  of  railroad. 

CHINA.  CHINA. 


Abiindnncc  of     China  has  an  abundance  of  good  iron  ores  and  equally 

good  ore  and  cual,  *  «/ 

well  distributed,  good  coal,  both  authracitc  and  bituminous,  all  well  distrib- 
uted.   The  iron  ores  have  been  but  slightly  developed,  only 
the  most  primitive  methods  for  smelting  and  refining  them 
being  in  use,  blast  furnaces  having  scarcely  an  existence. 
Coal  is  mined  on  a  scale  somewhat  extensive  for  a  country 
that  ha«  made  such  little  use  of  modern  mining  appliances. 
It  is  estimated  that  the  annual  production  of  coal  in  China 
OntpntofcoaLis  about  3,000,000  metric  tons,  of  which  1,000,000  tons  are 
anthracite.    The  quantity  of  iron  annually  produced  cannot 
even  be  estimated,  but  it  almost  equals  the  wants  of  the 
•  country,  as  China  imports  but  little  iron  or  steel.    At  Paris 
Exhibits     of  there  were  exhibited  by  China  some  very  fine  samples  of 
pood  iron.  wrought  irou,  made  from  magnetic  iron  sand,  and  apparently 

equal  to  Swedish  iron.    A  collection  of  plows,  sickles,  shears. 
Iron    inipie-  and  othcr  tools  and  implements  showed  that  the  Chinese  are 

mcntA  and  tools.        .  j.  •      ^i  •       i    x*  ^  •  c«  i 

not  very  expert  m  the  mampulation  of  iron.  Some  samples 
of  coal  were  exhibited.  Apparently  but  little  progress  in 
the  development  of  either  their  iron  or  coal  resources  may 
be  expected  from  a  people  who  have  just  destroyed  the  only 
railroad  within  the  bonndaries  of  their  extensive  empire. 
^  «  ,         ^If  the  locomotive  could  be  introduced  into  every  Chinese 

Donciency  of 

transportation.  proWncc  the  manufacture  of  iron  would  soon  become  an  im- 
portant Chinese  industry,  and  the  mining  of  coal  would  be 
greatly  increased.    In  1875  China  imi)ortcd  from  Great  Brit- 
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aiu  59,332  metric  tons  of  coal  and  1,529  tons  of  coke.    Sta- cmwA. 

tistics  of  the  imports  of  iron  and  steel  are  wanting.  imporuof  coai. 

JAPAN.  JAPAK. 


Japan,  as  is  well  known,  is  a  progressive  country,  and  is 
rapidly  adopting  all  the  arts  of  modem  civilization.    There 
are  at  present  66  miles  of  comi)leted  railroad  in  Japan  and    Raiiwoya    fln- 
142  miles  in  course  of  construction,  with  several  hundred  jwiod.*°*    ^^ 
additional  miles  projected.    These  railway  statistics  possess 
of  themselves  great  significance,  but  t.o  this  must  be  added 
the  recent  erection  of  several  modern  blast  furnaces  and  a    Modem    iron 
it)llmgmill,  under  the  direction  of  English  engineers.    In 
some  of  the  furnaces  charcoal  is  to  be  used,  and  in  others 
coke.   The  Japanese,  however,  still  make  use  of  primitive    Primitive  piu 
processes  for  the  manufacture  of  iron  and  steel,  but  this  is 
not  so  much  the  result  of  conservatism  or  prejudice  as  of 
necessity.    The  ore  used  in  these  processes  is  largely  mag- 
netic iron  sand.    Other  ores  are  to  be  used  in  the  new  fur- 
naces.   The  annual  production  of  iron  in  Japan  is  about  Pit>dactiniron. 
10,000  tons.    Coal  is  mined  in  a  primitive  fashion  on  the  Isl-    CoaL 
andof  Yesso  and  on  other  islands  in  the  empire,  the  annual 
production  being  about  400,000  tons ;  it  is  mostly  bitumi- 
nous, but  some  anthracite  and  lignite  are  found.    It  may  rea- 
sonably be  presumed  that  the  production  of  coal  in  Japan 
will  increase  in  future  years,  as  the  people  are  disposed  to 
adopt  modern  methods  for  its  extraction.    A  block  of  bi- 
tumiuous  coal  from  Japan  was  exhibited  at  Paris,  as  were 
also  samples  of  Japanese  iron  ores  and  cutlery.    In  the    CaUery     and 
manufacture  of  tools  from  native  iron  and  steel  Japanese 
mechanics  are  known  to  be  both  skillful  and  tasteful. 

OENTBAL  ASIA.  central  a8ia. 


In  Afghanistan  and  Persia  there  are  small  quantities  of 
iron  made  by  the  most  primitive  of  processes. 

AUSTRALASIA.  aubtralabia. 

The  grand  division  of  the  earth's  surface  known  as  Aus- 
traLa.sia,  which  includes  Australia,  New  Zealand,  Van  Die- 
inan's  Land,  etc.,  has  thus  far  produced  but  little  iron,  but 
in  the  raining  of  coal  much  progress  has  been  made  in  Now  j^^"^\'^J  "L'Stt 
South  Wales,  which  produced  1,444,271  metric  tons  in  1877,  '^^of^. 
of  which  915,727  tons  were  exported.  Coal  mining  in  this 
colony  dates  from  1829.  In  the  other  colonies  of  Austral- 
asia very  little  coal  is  mined.  Iron  ore  is  found  in  New 
South  Wales  in  large  quantities,  and  furnaces  and  rolling-  go^  waiea.  ^'^ 
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AL'sTUALAsiA.    mJlls  haTC  been  erected.    In  the  colony  of  Victoria  there 
Victoria.         are  a  number  of  large  foundries,  machine  shops,  and  roll- 
Tismania.       iug-mills.    lu  Tasmania  a  furnace  was  erected  in  1875, 
New^  Zealand,  and  in  Ncw  Zealand  a  furnace  has  also  been  erected.    lu 
South  Australia.  South  Australia  there  is  another  furnace.      It  is  under- 
stood, however,  that  several  of  these  enterprises  have  been 
unsuccessful.    In  1877  Great  Britain  expori:ed  to  her  Aus- 
Imports.         tralian  colonies  215,905   English  tons  of  iron  and   steel. 
Specimens  of  the  iron  ores  and  coal  of  this  part  of  the 
British  Empire  were  exhibited  at  Paris,  including  chrome 
ores.    In  the  manufacture  of  agricultural  implements,  en- 
gines and  boilers,  and  similar  products,  Victoria  and  some 
other  colonies  have  made  great  i)rogress.    There  are  about 
Railways.       2,700  milcs  of  Kiilroad  in  Australasia. 

BKiiisii  AMERICA.  BRITISH  AMERTCA. 

Coals  of.  British  America  contains  coal  at  its  eastern  extremity  in 

Nova  Scotia,  and  at  its  western  extremity  in  Vancouver's 
Island,  but  very  little  coal  has  been  developed  in  the  inter- 
vening territory.  For  the  manufacture  of  iron,  however, 
this  country  could  either  use  charcoal,  of  which  there  is 
abundance  of  timber  to  furnish  a  supply,  or  coal  could  eas- 
ily be  obtained  from  the  United  States.    The  total  produc- 

Xova  Scotia,    tiou  of  coal  by  the  mines  of  Nova  Scotia  in  1877  was  757,496 

Vancouver's  E^S^ish  tous,  aud  thc  productiou  of  the  mines  of  Vancou- 

i8i;:na.  vcr's  Islaud  in  the  same  year  was  154,052  tons.    The  exports 

Exports.         ^^  ^^j^j  ^^^^  ^^^^^  Scotia  to    points  outside  of   British 

America  amounted  to  136,828  tons  in  1877,  principally  to 

the  United  States ;  the  exports  from  Vancouver's  Island  in 

the  same  year  amounted  to  139,692  tons,  principally  to  the 

imiK>rt8.         same  country.    The  imports  of  coal  into  the  Dominion  of 

Canada  in  the  fiscal  year  ended  June  30,  1877,  amounted  to 

1)79,692  tons,  of  which  the  United  States  furnished  789,697 

tous.  Great  Britain  189,965  tons,  and  the  island  of  St.  Pierre 

30  tons.    Iron  ore  of  variable  quality  is  found  at  various 

places  in  the  Dominion,  but  few  of  the  efforts  that  have 

been  made  to  develop  it  have  met  with  success,  the  most 

steel  Com  .v'^^^^^^^^^"^  enterprise  being  the  works  of  the  Steel  Com- 

of  Canada.       ""  panj'  of  Canada,  which  are  located  at  Londonderry,  in  Nova 

Scotia,  and  consist  of  3  blast  furnaces,  1  rolling-mill,  ma- 
chine shops,  2  '  foundries,  and  an  open- hearth  steel  plant. 
Tlie  company  owns  extensive  ore  and  coal  mines,  and  has  a 
capital  of  $2,500,000.  Its  affairs  are  very  ably  managed, 
and  every  part  of  the  works  is  constructed  and  operated 
upon  the  most  approved  modem  principles.  The  whole  es- 
tablishment is  very  complete  and  is  in  constant  operation, 
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manufacturing  pig-iron,  bar-iron,  car  wheels,  steel,  etc.,  but  "mt's"  ambmca. 
it  is  the  only  complete  iron-making  establishment  in  the 
Dominion.    The  movement  that  has  been  inaugurated  to 
give  to  Canada  a  protective  tariff  will  do  much  for  the  iron        Prospective 
industry  of  that  country,  and  it  need  scarcely  be  added  ETcaSn^ia. 
that  in  the  prosperity  of  the  iron  and  other  industries  of 
Canada  this  country  will  rejoice. 
The  Dominion  of  Canada  is  reported  to  have  made  about   Production  of 

*^  pig-iron. 


11,000  tons  of  pig-iron  in  1877.    In  the  same  year  it  ex-    Export  of  or«. 
ported  to  the  United  States  7,755  tons  of  iron  ore.    No 
other  statistics  of  production  are  attainable.    Great  Britain 
eujoys  the  lion's  share  of  the  British  American  import  trade. 
In  1877  the  mother  country  sent  to  British  America  119,504    Camuiion    im 
tons  of  iron  and  steel,  which  was  a  much  less  quan tity  than  stoei, 
172,079  tons,  which  were  sent  in  1875.    The  United  States 
exported  to  the  Dominion  of  Canada,  according  to  a  state- 
ment kindly  supplied  by  Hon.  J.  Johnson,  the  Canadian 
Commissioner  of  Customs,  iron  and  steel  and  manufactures  and     luauufact 
of  iron  and  steel  to  the  value  of  $5,194,900  in  the  fiscal  year  "'^*' 
ended  June  30,  1876;  $4,423,336  in  the  fiscal  year  ended 
June  30, 1877;  and  $4,039,579  in  the  fiscal  year  ended  June 
30, 1878.    The  Canadian  iron  and  steel  exhibits  at  Paris 
were  neither  extensive  nor  specially  noticeable.    Canada    Kail^vay8. 
has  about  5,000  miles  of  railroad. 

MEXICO.  MEXICO. 


Mexico  has  iron  ore  in  abundance,  and  some  of  her  de- 
posits are  of  remarkable  extent  and  richness,  but  her  peo- 
ple are  not  enterprising  as  manufacturers,  nor  do  they  have 
coal  to  stimulate  them  to  engage  in  the  manufacture  of  iron. 
There  are  less  than  a  dozen  blast  furnaces  and  rolling  mills 
in  the  country,  which  produce  annually  about  7,500  tons  of  Production  oi 
iron.  Mexico  has  about  600  miles  of  railroad.  This  coun-  "^aiiwriyH. 
try  will  probably  not  greatly  increase  its  production  of  iron 
for  many  years  to  come. 

In  1S74,  the  latest  year  for  which  complete  statistics  are 
at  hand,  Mexico  imported  all  its  coal  from  the  United  States,    import  of  co  ii, 
5,660  tons;  5,474  tons  of  '* wrought  and  unvn^ought  iron  *^°' 
and  steeP  from  Great  Britain,  and  none  from  other  coun- 
^es;  steam-engines,  machinery,  and  other  iron  manufact-  nod  ii-ou  mmm 
ures,  to  the  value  of  $988,675,  from  the  United  States;  and^*^^""""* 
machinery,  hardware,  and  cutlery,  to  the  value  of  $799,345, 
from  Great  Britain. 

SOUTH  AMEBIOA.  south   amkuica. 

South  America  is  not  wanting  in  either  iron  ore  or  coal. 
The  United  States  of  Colombia  have  long  had  two  small  char- 
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tfouTH  AMERICA. coa.1  fuTiiaces  and  a  small  rollingmilL    Another  furnace  19 

projected.  Coal  is  found  near  the  city  of  Bogota  and  else- 
where. 

chiij  to  ii.  Chili  produces  annually  about  300,000  tons  of  coal,  but 

iron  is  not  made  except  in  very  small  quantities.    Thecora- 

iraporta  of  petition  of  British  coal  greatly  interferes  with  the  prosperity 
of  the  Chilian  coal  mines.  In  the  past  five  years  Chili  has 
imported  coal  of  the  value  of  $4,000,000,  of  which  Great 
Britain  supplied  98  per  cent. 

Peru.  Peru  has  both  coal  and  iron  ore. 

Ecuador.  Ecuador  has  iron  ore. 

Bolivia.  BoUvia  has  both  iron  ore  and  coal. 

Arcpntiiio  Re-     go  has  the  Argentine  Republic — all  practically  nndevel- 

public  - 

oped. 
Brazil.  Brazil  has  irou  ore  and  coal,  and  the  government  of  the 

country  encourages  their  development,  but  thus  far  but  little 
Ore  and  coal,    has  bccn  effected  in   this  direction.    Several  coal  mines 

have  been  opened,  and  in  the  province  of  Minas  Geraes  some 

iron  has  been  made  in  i)rimitive  forger. 
Imports  of  coal.     Brazil  imported  in  1877  from  Great  Britain  340,083  tons  of 
into'  coal  and  59,164  tons  of  iron  and  tsteel.    Chili  imported  14,218 

Brazil,  r  7 

ciiiii,  tons  of  iron  and  steel  from  Great  Britain  in  1875,  and  only 

Pern.  1,011  tons  in  1877.    Peru  imported  16,218  tons  of  iron  and 

steel  from  Great  Britain  in  1875,  and  only  2,720  tons  in  1877. 

With  the  exception  of  Brazil,  no  South  xVmerican  country 

consumes  much  iron  and  steel.    In  all  South  America  there 

are  about  6,000  miles  of  railroad. 
Exports  of  the     Jn  the  fiscal  year  ended  June  30,  1877,  the  United  States 

United  States  to  *^  ^  ' 

Mexico,  exported  to  Mexico  miscellaneous  manufactures  of  iron  and 

steel,  and  438  tons  of  pig  and  rolled  iron  and  ste^l,  all  valued 
at  $649,588,  and  1,304  tons  of  coal,  valued  at  $7,746 ;  to  tlie 

West  Indies,    Wcst  ludics  and  Central  America,  miscellaneous  manufact- 

Ccntral  Amer- 
ica, ures  of  iron  and  steel,  and  3,582  tons  of  pig  and  rolled  iron 

and  steel,  all  valued  at  $1,419,893,  and  80,372  tons  of  coal, 

soutb  America,  valucd  at  $292,979 ;  to  South  America,  miscellaneous  manu 

factures  of  iron  and  steel,  and  1,447  tons  of  pig  and  rolled 

iron  and  steel,  all  valued  at  $2,470,289,  and  14,367  tons  of 

coal,  valued  at  $51,838. 
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SPECIAL  FEATURES  OF  THE  PARIS  EXPOSITION.   Special  feature, 

of  the  Expo9itum. 

In  making  a  general  survey  of  the  features  of  the  Paris 
Exposition  which  relate  to  iron  and  steel,  I  am  led  to  the 
cooclasion  that  they  presented  but  little  that  was  new  to  the 
practical  man  who  is  engaged  in  the  manufacture  of  these 
prodacts.    There  were  representations  of  progi'ess  in  the  de-      Example*  oi 

«r      o  procreas  in  iron 

phosphorization  of  iron,  in  the  substitution  of  machine  for  ana    steci   i»ix>. 
hand  paddling,  in  the  simplification  and  perfection  of  the 
open-hearth  process,  in  the  casting  of  steel,  in  the  manufact- 
ure of  wrought  iron  and  steel  directly  from  the  ore,  and  in 
the  appUcation  of  both  iron  and  steel  to  new  uses;  but  no    AppUcation  of 
absolntely  new  process  for  the  manufac^ture  of  iron  or  steel  nmv  SsJa* 
was  exhibited  or  described,  nor  were  its  products  repre- 
sented.   The  metallurgical  world  has  apparently  reached  a  Nodutinciiveiy 

'■  *^  **  now  processes. 

i-esting  place  in  the  invention  of  new  processes  in  the  manu- 
factore  of  iron  and  steel,  and  iron  and  steel  makers  every- 
where appear  to  have  reached  the  conclusion  that  in  the  im- 
provement of  present  processes  and  in  an  extension  of  the 
use  of  iron  and  steel  are  they  to  And  i)ix>blems  worthy  of 
their  attention  in  the  future. 

Of  the  whole  display  of  iron  and  steel  products  at  Paris,    whoio  cUspUy 
and  of  machinery  applied  to  the  manufacture  of  iron  and 
»teel  or  to  other  manufacturing  purposes,  I  cannot  speak  in 
terms  of  sufficient  praise.    The  display  of  iron  and  steel 
products  has  never  been  equaled  at  a  world's  fair,  while  the 
display  of  machinery  generally  has  only  been  equaled  by 
that  made  at  Philadelphia.    The  Philadelphia  exhibit  of  ma-    Compjiria on  of 
chinery  was  more  extensive  and  more  varied  than  that  of  exhibits  nt  pwf 
Paris,and  it  possessed  an  additional  advantage  in  being  more  ^  "^  ^  "•    "*' 
generally  in  motion.    But  the  Paris  Exposition  demon- and  P«ru.  isrs. 
strated  more  fully  than  the  Philadelphia  Exhibition,  or  any 
previous  international  exhibition,  the  efficiency  of  machinery 
in  all  industrial  enterprises,  the  efforts  of  every  progressive 
nation  to  obtain  the  best  machinery  for  its  own  service,  and 
the  necessity  imposed  upon  all,  by  their  active  competition 
^vith  one  another,  to  adopt  every  new  device  and  improve- 
ment which  tends  to  increase,  perfect,  and  cheapen  pro- 
ducts.   Referring  particularly  to  the  iron  and  steel  exhibits, 
iwid  to  the  explanatory  and  supplementary  information  which 
1  bare  presented  concerning  them,  it  is  clearly  demonstrated 
that  modem  processes  and  modern  machinery  for  the  manu-       Modem  pit>. 
lacture  of  these  products  are  now  m  general  use  in  all  lead-  chinery  in  usa  in 
ii)g  iron  and  steel  making  countries,  and  that  the  skill  nee-  and  stl^i^aki^"' 

countries. 
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ofS^i^^^n  ^^^^^  to 'apply  them  is  rapidly  being  equalized.  No  nation 
No  nations  HOW  lias  a  monopoly  of  the  manufacture  of  any  kind  of  iron 
in^niiyThXo^f  or  any  kind  of  steel,  or  of  the  use  of  any  machinery  neces- 
ISS"'^or''?^8ary  to  their  production.  Some  countries  will,  of  course, 
chiuory.  continue  to  display  greater  enterprise  than  others  in  the 

utilization  of  their  resources  for  the  manufacture  of  iron  and 
steel,  but  none  of  the  leading  nations  of  the  world  will  lag 
behind  because  they  have  not  become  practically  famihar 
\vith  the  best  methods  adapted  to  this  utilization. 

Closely  allied  to  this  subject  is  another  fact  with  which 

the  observant  visitor  at  Paris  could  not  fail  to  be  impressed, 

and  which  has  been  prominently  illustrated  in  this  report — 

General  distri- the  general  distribution  of  good  iron  ores  in  all  countries, 

bation  ot  iron  ore  "  ^  ' 

and  coal  aud  the  equally  general  distribution  of  mineral  fuel  to  smelt 

them.  Countries  that  were  once  supposed  to  contain  but 
little  good  iron  ore  are  found  to  possess  large  and  praetically 
inexhaustible  deposits  of  the  best  of  ores,  and  countries  that 
were  not  known  to  possess  coal  deposits  of  any  magnitude 
or  of  good  quality  are  found  to  possess  almost  boundless 
Sweden     and  carbonifcrous  resources.     Sweden  and  Italy  arc  the  only 

ItAly :  ncn  in  ore,  "^  .  *^ 

poor  in  coal.       two  of  the  leading  countries  of  the  world  that  are  at  once 

rich  in  iron  ores  and  poor  in  mineral  fuel.     Russia,  Austria, 
and  Germany  have  more  and  better  coal  than  has  been  gen- 
Abundance  of  erally  conceded  to  them.    If  Spain,  Portugal,  Turkey,  India, 
coal  m  countries  (^j^j^g^^  Japan,  and  Australia  shall  ever  attempt  the  manu- 
facture of  iron  in  large  quantities,  their  progress  will  not 
be  impeded  because  of  a  deficiency  of  domestic  coal.    Even 
in  countries  where  native  coal  is  not  of  the  best  quality  for 
neSS'iliS*  ^smelting  iron  ores  or  refining  iron,  the  methods  now  gen- 
effocts  of  "poor  erally  in  use  for  removing  impurities  or  for  making  iron  and 

steel  with  gas  will  be  found  to  neutralize  very  largely  this 
inferiority. 

A  fact  of  much  significance  connected  with  the  natural 

distribution  of  iron  ores  was  perhaps  more  full}^  illustrated 

at  Paris  than  at  any  previous  international  exhibition. 

Owing  to  the  marvelous  increase  in  the  production  of  Bes- 

an^^nra^^phSL* '^^"^^^  ®^®^^  ^^  ^^^  ycars,  the  manganiferous  iind  non-phos- 

5f s^r^Ai-ed™  l^^^'^^^*^^^^®  ^^^^  ^^  Spain,  Algeria,  and  Italy  have  been 

and  Italy  need-  largely  drawu  upon  for  supplies  to  Bessemer  works  in  coun- 

ful  for  Bessemer         o     "^  *  *■  * 

pr.ictice.  trics  Hch  in  Other  varieties  of  ores.    These  Bessemer  ores 

were  liberally  exhibited  at  Paris,  and  they  served  to  mark 
and  to  emphasize  the  great  dependence  of  the  Bessemer 
steel  industries  of  Great  Britain,  France,  G<3rmany,  and 
Belgium  upon  foreign  sources  of  ore  supply,  and  the  virtual 
equalization  of  the  cost  of  Bessemer  ores  to  all  these  coun- 
tries. 
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Bat  11  fact  of  still  greater  general  signiflcauce  was  illus-  ^/SuExv^o^. 
trated  at  Paris  in  the  large  and  varied  collection  of  Bes- 
semer products  which  was  there  exhibited.    All  the  leading 
iron-making  countries  exhibited  Bessemer  steel,  and  in 
almost  eveiy  form  in  which  other  kinds  of  steel  and  all 
kinds  of  iron  have  heretofore  been  used.    The  revolution 
which  the  Bessemer  process  has  wrought  in  the  iron  trade  iJ^'^^^gift^*' a 
was  made  strikingly  manifest  in  a  survey  of  the  contribu-  {^^\"jl^  "*  ^^"^ 
tions  of  European  countries,  but  to  au  American  who  re- 
membered the  wonderful  development  of  the  Bessemer 
industry  in  his  own  country,  which  sent  no  Bessemer  prod- 
ucts to  Paris,  these  contributions  were  more  impressive  and 
more  suggestive  than  they  could  be  to  any  European.    It 
is  a  trite  saying  that  the  age  of  steel  has  come,  and  that..Tho^^^gro8Pnt 
the  manufacture  of  iron  is  giving  place  to  that  of  steel,  but 
the  Paris  Exi>osition  showed  that  the  progress  made  duiing 
the  past  two  or  three  years  in  the  manufacture  of  Bessemer 
steel,  and  open-hearth  steel  as  well,  is  so  great,  that  statis-    <V^n  -  ucnrtii 
tics  flail  to  give  r.ny  proper  conception  of  its  magnitude. 
The  London  "Times"  remarks  that  '*the  Bessemer  process    Tho  Bessemer 
has  ruined  the  manufactured-iron  trade;"  but  it  has  done Sru^nmmiSa! 
more  than  this — it  has  distributed  among  many  countries  ^*^^'"^"  *'^'"**^ 
the  manufacture  of  Bessemer  steel,  and  thus  enabled  them  to 
supply  more  fully  their  own  metallurgical  wants  and  the 
metallurgical  wants  of  other  countries,  in  lieu  of  their  own 
previous  partial  dependence  upon  Great  Britain  for  both    is      cuabiin^ 

other     cotuitrics 

uon  and  steel  products.    It  has  thus  aided  not  only  to  ruin  to  become  indo 

the  manufactured-iron  trade  of  all  countries,  but  to  ruin  KStabi. 

that  of  Great  Britain  particularly,  and  it  has  placed  a  limit 

upon  the  Bessemer  steel  industry  of  Great  Britain  itself. 

Here  is  a  new  revolution,  or  a  new  revelation,  in  connection 

^vith  the  world's  iron  industry  which  was  reserved  for  Paris 

to  make  clearly  manifest  through  the  abundant  proofs  there 

furnished  of  the  wide  distribution  of  the  Bessemer  process    wide  distribu- 

and  the  wide  substitution  of  Bessemer  products  for  those  of  semcr    p^i »», 

iron  and  other  steel  processes.     And  what  has  been  said  of  Sf*\t"^pm"iVcu 

the  Bessemer  process  and  of  the  injury  it  has  inflicted  upon  ^'^  "*"' 

the  British  iron  trade  is  applicable  also  in  a  large  degree  to 

the  Siemens-Martin  process  and  its  modifications.  SiemcnsMaitin 

With  one  exception,  the  Paris  Exposition  did  not  furnish  p*"*^*^®**" 
any  valuable  suggestions  of  new  uses  for  iron.    This  excep- 
tion relates  to  the  introduction  of  various  systems  of  iron 
pennanent  way  for  railroads,  in  place  of  the  wooden  cross-  irou  permanent 
ties  and  stringers  which  are  now  generally  in  use.    One  of  ^^^" 
these  systems,  Hilfs,  has  been  adopted  on  nearly  a  thousand    nur  *•  «>  gtcm. 
miles  of  railway  in  Germany,  Austria^  Belgium,  and  other 
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ofS^Exi^iUn^^^^^^^^^     Both  the  stringers  and  the  cross-ties  are  of 

• wrought  iron.  Other  systems,  at  least  one  of  which  substi- 
tutes steel  for  iron,  are  modifications  of  the  Hilf  system. 
It  seems  not  improbable  that  one  or  two  of  these  systems 
will  become  popular  and  even  necessary  in  countries  which 
do  not  x>ossess  an  abundance  of  timber,  but  at  present  many 

wiS!*^«rSSb»ti^  objections  arc  made  to  their  adoption.    It  is  alleged  that 

tute  whiro  fuel  the  flrst  cost  of  an  iron  permanent  way,  cheap  as  iron  has 

become,  is  much  greater  than  one  of  wood,  and  that  it  is 
liable  to  corrode,  and  is  more  rigid  than  wood.  I  did  not 
notice  at  Paris  nor  in  my  travels  that  much  progress  had 

.^^^^  "^^^^y  ijoen  made  in  the  substitution  of  iron  for  wood  in  the  cod- 
struction  of  railway  cars.  Concerning  some  other  uses  to 
which  iron  has  been  adapted  within  a  comparatively  recent 
period,  I  learned  that  iion  is  every  year  coming  into  more 
general  use  in  Europe  as  a  substitute  for  wood  in  the  con- 
inm  buihiiiigjs  struction  of  buildings  and  parts  of  buildings,  in  the  con- 

«tA:.  struction  of  bridges,  in  telegraph  poles,  in  mining  operations, 

and  in  fencing.  I  would  not  discourage  the  hope  that  the 
use  of  iron  for  all  of  the  purposes  which  have  been  men- 
tioned will  increase  from  year  to  year,  but  this  increase  must 
b6  gradual  in  all  countries,  and  in  our  own  country  the  gen- 
eral introduction  of  an  iron  permanent  way  must  be  long 
delayed. 
9?yP  1^"**^*^  A  product  of  economic  interest  and  of  rapidly  increasing 
economic  value  was  represented  at  Paris  in  numerous  ex- 
hibits of  compressed  mineral  fuel,  or  briquets,  composed 
chiefly  of  inferior  coal  or  coal  waste,  to  which  is  added  coal- 
tar  as  a  cement.  France,  Belgium,  Germany,  and  even 
Great  Britain  manufacture  this  new  fuel,  France  obtaining 
part  of  her  supply  of  the  raw  material  from  Wales,  and 
finding  a  market  for  the  sale  of  a  iK)rtion  of  the  manufact- 
Bri^ts  for  lo-  ured  product  in  Italy,  where  it  is  used  as  fuel  for  locomo- 
tives. Machines  for  the  manufacture  of  this  fuel  were  also 
exhibited  at  Paius,  much  space  being  occupied  by  them  in 
the  French  section.  As  has  already  been  remarked,  France 
Prcwiuction  of  annually  produces  about  700,000  tons  of  briquets  and  Bel- 
gium about  500,000  tons ;  Germany  and  Great  Britain,  re- 
spectively, manufacture  smaller  quantities.  Its  increased. 
X)roduction  in  Europe  is  assured.    At  present  it  is  mainly 

ti^"^*'^^*"^'^**^iised  upon  steamships  and  in  locomotives.    In  this  country 

a  successful  attempt  to  manufacture  compressed  fuel  from 
anthracite  coal  dust  has  been  made  on  a  large  S(^le  at  Fort 
Ewen,  near  Rondout,  N.  Y.,  and  to  day  the  enterprise  is  firmly 
established,  the  fuel,  which  is  in  large  lumps,  being  supplied 
^^  to  steamships  and  locomotives.    Mr.  E.  F.  Loiseau,  an  Ameri- 


I«oi«eau*s 

OCM. 
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can  gentleman,  has  recently  perfected  machinery  for  the  J^!^j^^^' 
economical  manufactare  of  the  same  kind  of  fuel  in  smaller 
lumps,  for  general  use.    The  possibilities  of  the  compressed-  comprowicd  nid. 
fuel  manufacture  are  large  and  important,  and  do  not  lie 
wholly  outside  of  the  manufacture  of  iron  and  steel,  but  in 
this  country  the  abundance  and  cheapness  of  good  coal  will 
long  operate  as  an  impediment  to  the  utilization  of  the  dust 
which  has  accumulated  or  may  accumulate  in  the  vicinity 
of  our  coal  mines.'  It  may  be  added  that  General  Manager 
J.  E.  Wootteu,  of  the  Philadelphia  and  Beading  Railroad  ^Wootten'Bgrate 
Company,  has  invented  a  grate  for  locomotive  and  station-  <ini»t, 
ary  engines  by  which  anthracite  coal  dust  can  be  success- 
fully and  economically  used  as  ftiel.    Several  of  these  grates 
are  in  use  by  the  company.     The  only  American  locomotive    shown  on  th» 
exhibited  at  Paris  was  built  and  sent  by  this  company  and  ISllS^l^kiSiSS- 
vas  furnished  with  one  of  these  grates,  by  which  it  can  be  ^^^*^  ^  ^^^^^*' 
operated  with  either  coal  dust  or  lump  coal,  without  any 
change  in  the  grate  or  fire-box.    It  was  successfuly  tested 
on  several  French  railroads,  and  has  since  been  taken  to    fbci  in  Franco 
Switzerland,  where  it  has  given  great  satisfaction  in  the  use 
of  the  fuel  of  that  country.    From  Switzerland  it  is  to  be 
taken  to  Italy. 

During  my  stay  in  Paris  it  was  my  good  fortune  to  be 
present  at  a  meeting  in  that  city  of  the  Iron  and  Steel  Insti-  inBUtoto^*}GTCf  { 
tute  of  Great  Britain.    This  body  is  composed  of  several  Britain- 
handred  of  the  leading  metallurgists  of  the  world,  a  ma- 
jority being  iron  and  steel  manufacturers  of  England,  Scot- 
land, and  Wale^.    At  its  meetings,  which  are  held  at  least 
twice  a  year,  are  discussed  scientific  questions  of  the  great-    DiBcuMion*. 
est  importance  to  all  iron  and  steel  manufacturers,  and  to 
these  discussions  may  be  justly  attributed  much  of  the  prog- 
ress that  has  been  made  in  the  manufacture  of  iron  and  steel 
in  all  countries  since  the  establishment  of  the  Institute  in 
1869.    Such  men  as  Bessemer,  Samuelsou,  the  Duke  of  Dev- ,  leading  miada 

'  in  tbo  progreM  of 

onshire,Bell,  Whitwell,  Snelus,Mushet,  Siemens,  Menelaus,  the  Btcei  ludos. 
Adamson,  Akerman,  Tunner,  Wedding,  Gruner,  Jordan, 
Schneider,  Fritz,  and  Holley  have  placed  iron  and  steel 
manufacturers  everywhere  under  heavy  obligations  to  them 
for  freely  giving  to  the  world  the  results  of  their  patient 
studies  and  laborious  experiments  in  connection  with  the 
work  of  blast  furnaces,  rolling  mills,  and  steel  works.    At 
the  Paris  meeting  there  was  an  unusually  large  attendance  mraJSero^o^/th© 
of  the  members  of  the  Institute,  and  the  papers  read  ^ere^"^*''***"^*^- 
of  an  instructive  and  valuable  character.    I  earnestly  com- 
mend to  my  countrymen  who  are  engaged  in  the  manufact- 
ure of  iron  and  steel  the  example  of  the  Iron  and  Steel  In- 
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o/SJ^pSS^  stitute  of  Great  Britain.    All  proper  aprencies  which  now 

exist  for  the  acquisition  and  dissemination  of  information 
necessary  to  the  continued  scientific  development  of  our 
iron  and  steel  industries  should  be  strengthened  and  per- 
fected. In  these  industries,  at  home  as  well  as  abroad,  sci- 
ence rules  the  day  and  the  hour;  old  methods  have  passed 
or  are  rapidly  passing  away,  and  the  utmost  economy,  skill, 
Our  need   of  and  tcchuical  knowledge  are  essential  to  success.     Much  qj& 

agencies  for  the  ,,,-.,i  i  i. 

afsseraination  of  wc  havc  already  learned — much  as  we  'have  ourselves  in- 
m  orma  on.       y^ntcd — I  assurc  American  manufacturers  of  iron  and  steel 

that  we  can  yet  learn  from  oiu'  fellow  craftsmen  in  other 
countries,  and  that  we  must  learn  from  them  if  we  would 
equal  all  of  their  best  achievements. 

causes  <  t/*e CAUSES  OF  THE  UNIVERSAL  BDSIKESS  DEPRES- 

general    bunness  fsx/^w-r 

deprestioii.  SION. 

Leaving  the  Paris  Exposition,  I  now  turn  to  a  considera- 
tion of  the  present  condition  of  the  European  iron  and  steel 
industries.  First,  however,  it  is  proper  that  some  notice 
should  be  taken  of  the  present  industrial  condition  of  all 
countries  which  are  largely  devoted  to  manufactures. 

That  the  manufacturing  industries  of  leading  European 
countries,  as  well  as  of  the  United  States,  have  been  de- 
pressed for  many  years  is  news  to  no  reader  of  this  report. 
This  depression  has  had  various  causes,  some  immediate 
and  others  remote,  aud  it  has  not  had  its  beginning  at  the 
same  time  in  all  countries;  but,  whatever  its  causes,  and 
whether  early  or  late  its  beginning,  it  has  reached  all  man- 
Europobassuf-ufacturing  countries,  and  through  its  influence  upon  them 
tivoiy  than  "the  it  has  affectcd  thc  prosperity  of  the  whole  world.    Europe, 
being  more  exclusively  devoted  to  manufactures  than  the 
Rea»on8.         Uuitcd  Statcs,  and  having  a  dense  population,  has  suffered 
the  most  from  this  depression  ;  the  United  States,  being 
mainly  an  agricultural  country,  with  a  population  widely 
distributed,  and  with  manufactures  which  have  been  budt 
up  for  the  supply  of  the  home  market  rather  than  the  for- 
eign market,  and  have  been  protected  at  home  from  unlim- 
ited foreign  competition,  has  suffered  the  least,  and  is  the 
first  country  to  begin  to  recover  from  its  effects. 
Query:   m  to     Thc  iuquiry  is  naturally  suggested  whether  the  universal 
univeriai  "  de-  deprcssiou  has  bccu  Created  by  the  numerous  wars  of  the 
pression.  ^^^  ^^^^  ycars,  particularly  by  the  civil  war  in  the  United 

Extensive  ware.  Statcs  from  1861  to  1865,  the  war  between  Prussia  and 
Austria  in  1866,  the  war  between  Germany  and  France  in 
1870  and  1871,  and  the  war  between  Russia  and  Turkey  in 
1877  and  1878.    Undoubtedly  these  wars  influenced  unfar 
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vorably  the  manufacturing  industries  of  many  countiics,  ^^^raTi^,^ 
by  first  partially  arresting  their  healthy  activity  and  after-  dtpreuUm. 
wards  unduly  stimulating  their  development.  In  the  United 
States,  Austria,  and  Germany  this  forcing  of  raanufactuiing 
activity  was  accomplished  largely  through  the  influence  of 
an  increase  in  the  currency,  itself  a  result  of  war;  but  neither 
the  recent  wars,  nor  the  inflation  of  the  currency  which  ac- 
companied some  of  them,  will  sufficiently  account  for  the 
depression  and  distress  with  which  the  civilized  world  is  to- 
day so  familiar. 

First  among  additional  causes  may  unquestionably  bo  ^^^ J°Jj^^^^     ^^ 
placed  the  influence  of  machinery  in  cheapening  and  increas-  f  i^oapcning  and 

.  »7  1  e»  iDcroasing  mantl- 

ing manufactured  products.  By  means  of  the  mechanical  fa«tami  pro- 
inventions  of  the  past  twenty  years,  manufacturing  nations 
have  attained  a  productive  capacity  in  excess  of  the  con- 
sumptive capacity  of  both  civilized  and  half-civilized  na- 
tions. This  is  true  of  manufactures  of  cotton,  silk,  and 
woolen  goods ;  and  it  is  especially  true  of  manufactures  of 
iron  and  steel,  in  which  roust  be  included  all  railway  appli- 
ances. This  development  of  manufacturing  facilities  would 
bave  taken  place  if  there  had  been  no  wars,  for  the  inven- 
tion of  the  steam-engine,  of  railroads,  and  of  the  magnetic 
telegraph,  and  the  discovery  of  gold  in  California  and  Aus- 
tralia, gave  such  an  impetus  to  the  world's  progress  that 
improvements  in  labor-saving  machinery,  for  the  supply  of 
new  wants  and  to  meet  new  conditions  of  civilization,  were 
certain  to  follow. 

Next  among  the  causes  of  world-wide  depression  must  be  tue^^Somanl  for 
placed  the  slackening  of  the  demand  for  new  railroads.  "^^  ™*^^*y»- 
For  a  period  of  about  ten  years  prior  to  1873  all  of  the 
leading  countries  of  the  world  and  many  of  the  second  an<l 
thinl  rate  countries  were  actively  engaged  in  building  rail 
roads,  to  afford  means  of  communication  between  the  sev- 
eral parts  of  their  territories  or  to  develop  their  latent 
resources.  Many  countries  which  were  rich  in  enterprise 
bnt  poor  in  ready  money  were  assisted  by  the  money-lenders 
of  other  countries  to  build  these  roads.  While  this  work 
was  in  progress  many  branches  of  manufactures  and  of 
mechanical  and  engineering  construction  were  liberally 
drawn  upon  for  materials  and  labor,  and  to  meet  this  demand 
the  erection  and  equipment  of  new  iron  and  steel  works, 
locomotive  works,  car  works,  and  minor  industrial  estab- 
lishments were  rendered  necessary.  In  1873  and  imme- 
lately  succeeding  years  it  was  found  that  as  many  of  these 
railroads  had  been  constructed  as  wore  required  by  the 
necessities  of  the  countries  building  them,  or  as  they  were 
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gtM^Ju^bwinuM  ^^^^  ^  ^^^  ^^^^  ^^  could  boiTow  moDey  to  pay  for,  and  with 

depreinon,  the  totjvl  OF  partial  cessation  of  the  demand  for  new  rail- 
roads a  check  was  at  once  given  to  all  the  industries  which 
had  been  built  up  or  enlarged  in  expectation  of  a  continu- 

cbeck  to  railway  ance  of  this  demand.  Millions  of  capital  were  found  to 
enterprise.  j^^^^  \)een  uuprofitably  invested ;  armies  of  skilled  and  un- 
skilled workingmen  were  thrown  out  of  employment ;  and 
small  industries,  dependent  upon  the  prosperity  of  the 
greater  industries  which  had  been  abnormally  stimulated, 
either  perished  outright  or  were  able  to  maintain  only  a 
sickly  existence. 
Kaiiway  statis-  The  railway  statistics  of  Great  Britain,  Germany,  and  the 
United  States  are  sufficiently  illustrative  of  the  stimulating 
influence  upon  the  iron  trade  and  related  industries  of  the 
fever  for  building  new  railroads  that  has  existed  in  late 
years,  and  of  the  depressing  effect  of  the  subsidence  of  this 

way'^^fii^e'ln  fever.    From  1855  to  1873  the  railway  mUeage  of  Great 

?s:!^^im^Y^''  Britain  increased  from  8,335  mUes  to  16,082  miles, or  almost 

doubled.    At  the  beginning  of  1878  the  mileage  had  in- 
Germany:       crcascd  to  Only  17,109  milcs.    The  railway  mileage  of  G^r- 

ia-,5.1876, 1878.    mauy  increased  from  4,863  miles  in  1855  to  8,637  miles  in 

1865 ;  to  17,372  miles  in  1876 ;  and  to  18,828  miles  at  the 
beginning  of  1878.      The  decline  in  1876  and  1877  was 

,or°i**l4?*J5t*«*=  continued  in  1878.     The  railway  mileage  of  the  Uniteil 

iai5-l865,  1873.  *^  ^ 

States  increased  from  18,374  miles  in  1855  to  35,085  miles  in 
1865,  almost  doubling,  the  civil  war  preventing  a  greater 
increase;  but  in  1873  the  large  mileage  of  1865  was  fully 
doubled,  the  number  of  miles  then  in  operation  being  70,311. 
J  Construction  in  [y  ouo  yeiT  aloue,  1871,  no  less  thnn  7,608  miles  were  con- 

1873-1877.  structed.  But  from  1873  to  1877  only  8,897  miles  were 
constructed,  an  average  of  a  little  more  than  2,200  miles  in 

18C5-1873.  .  four  years.  The  average  for  the  eight  years  from  1865  to 
1873  was  over  4,400  miles  annually.  The  mileage  for  1878 
was  about  2,600  miles. 

Iron  Btatiatics.  To  show  how  rapidly  the  iron  industry  alone  was  devel- 
oped in  the  years  immediately  preceding  the  beginning  of  the 

World's  prodiic-  prescu t  dcprcssion,  I  give  the  statistics  of  the  world's  produc- 
tion ot  pig-ii*on.     ^  i  7     r»  Mr 

tion  of  pig-iron  in  each  of  the  years  1855, 1872,  and  1873,  as 
1855,  1872. 1873. follows :  1855—6,889,906  English  tons;  1872—14,470,358 
tons ;  1873—14,706,459  tons.  The  production  of  1855,  it  is 
seen,  was  more  than  doubled  in  1872,  a  period  of  only  seven- 
teen years.  This  progress  could  not  be  expected  to  continue, 
1873^**^^°^  «*nceaud  accordingly  wc  find  that  in  1873  the  production  was 

only  slightly  in  excess  of  that  of  1872.  In  1873  production 
reached  its  maximum,  and  since  then  it  has  steadily  de- 
clined, the  figures  given  in  the  beginning  of  this  report 
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showing  a  present  annual  production  of  only  13,807,725  tons.  ^^^^^T'^^^ 
Stated  more  emphatically,  the  annual  production  of  pig.cZQwwwoA. 
iron,  which  more  than  doubled  between  1855  and  1872,  has 
declined  almost  a  million  tons  from  1873  to  1878. 

While  the  fever  for  building  railroads  was  everywhere  at 
its  height  another  influence  was  actively  at  work  to  assist  in 
destroying  the  prosperity  of  the  iron  industry  by  destroying, 
to  a  large  extent,  the  demand  for  iron  itself.  A  revolution 
involving  the  general  substitution  of  steel  for  iron  had  been  Siibsututiim  of 
commenced,  and  so  popular  did  it  become  that  all  the  lead- 
ing countries  were  soon  engaged  in  promoting  it.  The  Bes- 
semer process  and  the  open-hearth  process  for  converting 
iron  into  steel  at  first  helped  only  to  meet  a  universal  de- 
mand for  both  iron  and  steel,  but  when  the  merits  of  these 
processes  became  fully  known  and  works  devoted  to  them 
were  established  in  many  places,  they  gradually  wrought  a 
diminution  in  the  hunger  for  iron,  especially  iron  rails,  and 
contributed  greatly  to  precipitate  the  depression  in  the  iron 
industry,  and  in  all  industries  more  or  less  dependent  upon 
it.  The  new  processes  not  only  rendered  useless  hundreds .  Renderecimany 

^  •  iron      eMtabliBu* 

of  iron  establishments  which  had  been  called  into  existence  ™^n^»  n«eie«i. 

by  the  wants  of  new  railroads  and  the  exigencies  of  war, 

but  they  gave  to  the  world  products  of  greater  durability    Gnv©  producu 

♦k       •        ^  .        ^   ,        *  ^    ^,  ,  .of  creator  dum- 

than  iron  at  approximately  the  same  cost,  thus  decreasing  wuty. 
the  demand  for  iron  ore,  coal,  and  other  raw  materials  which 
are  common  to  the  manufacture  of  both  iron  and  steel.   They 
<lld  more  than  this :  they  almost  wholly  destroyed  the  large 
demand  that  had  existed  for  years  for  finished-iron  and  for    ' 
heavy  iron  maehinery  for  the  construction  of  blast  furnaces 
and  iron-rolling  mills. 
We  have  here  four  leading  causes  of  the  world-wide  busi-  - 1^"»6  of  tho 

'^  four  canst  B  of  toe 

ness  depression  of  the  past  few  years :  Destructive  wars ;  g«n«™i   dopmi. 
the  general  substitution  during  the  past  twenty  years  of 
labor-saving  machinery,  and  of  more  rapid  processes  of  manu- 
facture ;  the  culmination  of  the  fever  for  building  new  rail- 
roads; and,  lastly,  tho  partial  destruction  of  the  world's  iron 
industry  by  the  revolution  created  by  the  introduction  of  the 
Bessemer  and  open-hearth  processes.    These  causes  of  de- 
pression have  operated  with  almost  equal  force  in  countries 
engaged  in  war  and  in  countries  which  were  not  so  engaged , 
in  countries  which  had  an  inflated  currency  and  in  countries 
^hicb  did  not  have  it  5  in  countries  largely  engaged  in  manufac 
tures  and  in  countries  only  slightly  engaged  in  them.    But, 
of  all  the  countries  visited  by  the  hard  times  of  the  past  few  lewt^^u^und 
years,  tbase  least  injuriously  affected,  and  possessing  today  "pero^Slf '*'  nro 
the  brightest  prospects  for  an  industrial  future,  are  the  two  uStSi  s"St 


France  and   tho 
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which  have  most  protected  their  home  industries,  the  two 
great  repubhcs,  France  and  the  United  States. 

I  now  reach  the  proposed  inquiry  into  the  present  condi- 
tion of  the  iron  and  steel  industries  of  Europe. 

jj,^^*'^'**^;^  PRESENT  CONDITION  OF  THE  EUROPEAN  IRON 
^'^''^^  TRADE. 

of  tsw  ^^'^^  ^""°     After  the  Austrian  panic  of  1873  the  building  of  railroads 
Check  to  rail- in  the  Austriau  Empire  received  a  severe  check,  the  pro- 

iron  industry,     ductiou  of  pijj-irou  and  iron  rails  materially  declined,  and 

the  im])orts  of  all  iron  and  steel  also  greatly  declined.  The 
Bessemer  steel  industry  of  Austria  has  been  very  slowly  de- 
velofied,  but  its  development  has  almost  sufficed  to  destroy 
the  Austrian  iron-rail  trade.  In  1878  the  country  had  not 
recovered  from  the  depression  wliich  began  in  1873,  but  it 
was  adhering,  and  has  since  determined  to  adhere,  to  its 

protectiTc  tariff,  protcctivc  tariff,  through  which  its  iron  and  steel  manufact- 
urers are  supplying  the  limited  demand  that  exists  for  their 
products,  and  its  other  manufacturers  are  secured  the  virtual 
possession  of  the  home  market. 

ptSiy '^ikzi-YstT.  "^^^^  results  of  the  business  depression  have  been  far  more 
disastrous  in  Germany  than  in  Austria.  For  about  two 
years  after  the  close  in  1871  of  her  war  with  France,  Ger- 
many was  prosperous.    Labor  was  in  demand,  and  wages 

Kc«ction  of  1873.  aud  priccs  advauccd.    But  in  1873  symptoms  of  a  decided 

reaction  were  manifested,  and  in  that  year  the  prosperity  of 
the  German  iron  and  steel  industries  culminated,  and  it  has 
Dcriine.  siucc  coutiuued  Steadily  to  decline.  This  reaction  would  not 
have  been  so  severe  as  it  has  been  if  the  German  Govern- 
ment, in  an  excess  of  generosity  wliich  is  unaccountable, 
Reniovaiofpro-  had  uot  at  thc  beginning  of  1877  removed  all  duties  on  for- 

1877.  eign  iron  and  steel,  thus  increasing  the  severity  of  foreign 

competition  at  a  time  when  domestic  manufacturers  of  ii-on 
and  steel  were  struggling  with  other  causes  of  trade  de- 
pression. A  German  statistical  authority  last  year  sum- 
marized as  follows  some  of  the  consequences  to  the  German 
iron  trade  of  the  reaction  which  commenced  in  1873: 

iion^'^t^r^and  *' Between  1872  and  1876  the  number  of  iron  mines  in  operation  in 
contraction  1872- Germany,  including  the  Grand  Duchy  of  Luxemburg,  declined  from 
1876.  J  34^  ^^  J  026,  and  the  number  of  miners  from  39,421  to  28,138.   Within 

the  same  period  the  number  of  furnaces  in  blast  fell  from  348  to  297, 
and  the  workmen  employed  from  26,111  to  20,500.  Between  April,  1873, 
and  April,  1877,  the  number  of  workmen  employed  by  22  of  the  princi- 
pal companies  engaged  in  the  iron  trade  (excluding  Krupp)  fell  from 
LoM  of  valnea.  27,700  to  14,600.  Within  the  same  period  the  value  of  the  stock  of  the 
Phcenix  Company  fell  from  16,200,000  marks  to  4,860,000  marks;  of  tho 
Horde  Company  from  15,000,000  marks  to  3,210,000  marks;  of  the  Bo- 
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chum  Company  from  15,000,000  marks  to  3,375,000 marks;  of  the  Dort-  ^Condi^  ^q/ 
mund  Union  Company  from  41,400,000  marks  to  2,070,000  marks;  and  of  iron  trade.  ^* 
the  DonneremarkhUtto  Company  fit)m  18,000,000  marks  to  3,906,000 
marks.    Of  32  companies,  whose  united  capital  amounted  to  £  15,600, 000, 
only  six  showed  any  dividend  whatever  for  the  year  1876,  and  the  ag- 
gregate acconnts  published  for  that  period  showed  a  balance  of  loss  on    Lo8»  of  values 
the  year's  operations  of  £359,000  on  that  capital,  as  compared  with  a  intercfliu.^"    "*° 
loss  of  £195,000  for  the  previous  year." 

A  consular  rei)ort  to  the  United  States  Government  in    conBuiar    n- 
May,  1878,  stated  that  in  Westphalia  at  that  time  all  man-  S^n  of^  Qe?^au 
ufacturers  were  "living  on  their  capital,  working  away  with  ^^^  ™  ** 
yearly  losses,  waiting  for  the  arrival  of  better  times.''    An- 
other coDsnlar  report  from  Brandenburg,  written  about  the 
same  time,  stated  that  "the  returns  of  the  great  railway 
companies  for  the  first  quarter  of  the  year  show  again  di- 
minished receipts,  both  for  goods  and  passengers,  and  the 
stockholders  in  some  cases  will  receive  no  semi-annual  divi- 
dend.''  A  German  newspaper  of  recent  date  contains  the 
following  statement:  "The  Borsig  Locomotive  and  Machin-    ciosinj:  of  the 
ery  Works,  one  of  the  proudest  monuments  of  the  iron  trade  ti?o*and  M»cSn 
of  Germany,  are,  it  is  reported,  about  to  be  closed  for  an  ®^^  ^^^^^ 
indefinite  period.    For  some  time  past  they  have  had  to  be 
kept  going  out  of  savings,  and  this  the  trustee  of  the  Bor- 
sig estate  declines  to  continue  to  do  any  longer.    The  works 
have  been  conducted  at  a  loss  for  so  many  years  in  succes- 
sion that  they  threaten  to  swallow  up  the  entire  estate."   It 
need  scarcely  be  added  that  both  wages  and  the  prices  of 
manufactured  products  have  greatly  fallen  in  Germany  since 
1873.    In  the  beginning  of  that  year,  it  is  stated,  a  passen-    Decline  in  pri 
ger  locomotive  would  bring  £3,420,  and  is  now  worth  only  stock. 
£2,225;  first-class  passenger  cars  have  fallen  from  £750  to 
£450;   second-class   from  £712  to  £420;  third-class  from 
£402  to  £200;  fourth-class  from  £309  to  £22.    WhUe  in 
1873  German  manufacturers  were  called  on  to  supply  332,  ord^'^fov^" 

■^*^  "^  infc-stock,     1873. 

locomotives,  924  passenger  cars,  and  4,006  freight  cars,  the  isrs. 
orders  in  1878  embraced  only  68  locomotives,  336  passenger 
cars,  and  1,901  freight  cars.  The  depression  in  all  manu- 
^tnring  industries  was  supposed  to  be  at  its  height  in  1878. 
Many  workmen  were  unemi)loyed,  and  the  general  distress 
was  very  great,  but  this  the  government  was  endeavoring 
to  alleviate. 

The  wonderful  reauperative  power  which  France  displayed  RecurcratiTe 
after  the  close  of  the  war  with  Germany  was  illustrated  in  ^^^^^  *°^ 
the  revival  of  her  iron  and  steel  industries,  but  of  late 
much  difficulty  has  been  experienced  in  maintaining  the 
steel  as  well  as  iron  establishments  of  France  in  operation ; 
and,  but  for  the  strongly  protective  policy  of  the  country, 
7  p  B ^VOL  3 


cea. 
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CondUion     0/ wbicli  has  many  forms,  the  difficulty  would  have  been  much 
irtn  tradc.^^^^  iucreased,  and  financial  and  social  distress  would  have  been 

general.    But  France  not  only  maintains  high  duties  on 
Protection  and  foreign  manufactures:  she  still  further  protects  her  home 

employment     of  ^  ^ 

native  Indus- manufactures  by  doing  her  utmost  to  furnish  them  with  em- 
ployment. The  building  of  railroads,  for  instance,  has  been 
greatly  promoted  by  the  government-,  and  in  the  supply  of 
rails  and  other  material  for  new  and  already  constructed 
railroads  it  is  insisted  that  home  products  shall  be  preferred. 
The  close  relations  which  the  government  sustains  toward 
the  railroads  makes  it  possible  to  have  its  wishes  respected. 
Notwithstanding  the  help  of  the  government,  however, 
many  iron  and  steel  works  of  France,  chiefly  iron-rail  mills 
and  blast  furnaces,  were  not  employed  in  1878.    Prices 

Decline  in  pri-  havc  fallen  to  a  vcry  low  standard,  Bessemer  steel  rails 
having  recently  been  reduced  from  $40  to  $35  a  ton,  and 
ordinary  bars  at  Paris  to  147 J  francs,  or  $28.47  a  ton.    The 

Wages.  wages  of  labor  are  also  very  low.    A  French  journal  which 

is  recognized  as  an  authority  stated  at  the  beginning  of  1878 
that  "production  is  beyond  consumption;  production  has 
been  too  rapid,  and  must  wait  until  an  equilibrium  has  been 
established."  It  is  worthy  of  note  that  the  French  iron  and 
steel  and  other  industries  were  not  stimulated  into  activity 
by  an  inflated  currency,  as  was  partly  the  case  in  Austria 
and  Germany,  but  that  they  have  reached  the  point  of  de- 
velopment stated  by  the  French  journalist  in  defiance  of  a 
I)ositive  contraction  of  the  currency,  resulting  from  the 
payment  of  the  heavy  indemnity  to  Germany. 

Disadvantages     Frcuch  irou  and  steel  makers  have  had  great  nattirai  dis- 

of  poor    quality 

of  ore  and  coal,  advantages  to  contend  with.  Although  there  is  no  scarcity 
of  native  ore  and  coal,  their  quality  is  not  usually  the  best 
that  could  be  desired.  The  coal  is  generally  very  impure, 
and  requires  to  be  washed  before  it  is  coked ;  the  ore  is  not 
well  adapted  to  the  manufacture  of  steel.  Large  quantities 
Importations  of  of  both  coal  and  ore  are  imported  for  use  in  French  iron  and 

ore  and  coal.  ,  .    ,        1  .  ,      .  . 

steel  works,  and,  owing  to  inland  transportation,  their  orig- 
inal cost  is  greatly  enhanced.    It  is  only  in  consequence  of 
low  wages  and  long  hours  and  by  the  practice  of  the  utmost 
Ririd  economy  ccouomy  in  all  details  that  France  is  enabled  to  mannfact- 

in  oil  details.  ,  .  ...  ,  .   , 

ure  iron  and  steel  at  pnces  approximating  those  which  pre- 
vail in  neighboring  countries. 
Belgian    iron     The  Belgian  iron  and  steel  industries  were  not  so  gener- 

and  steel  indns-    -        ,  , 

tries.  ally  depressed  m  1878  and  immediately  preceding  years  as 

those  of  Austria  or  Germany  or  Great  Britain,  the  degree 
of  depression  they  experienced  corresponding  more  nearly 
to  that  of  the  French  iron  and  steel  industries.    With  a 
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great  effort,  and  with  the  help  of  orders  from  the  Belcnan   Oonduumo/the 

^  '  ^  o         European      tron 

Government  itself,  nearly  all  of  the  iron  and  steel  works  of  trade. 

the  kingdom,  with  the  exception  of  blast  fnmaces,  were 

kept  in  operation,  although  many  were  not  operated  to  their 

foil  capacity.    It  has  been  partly  through  frequent  reduc-    ^otv»  kept  in 

^         "  i  t  o  -J  operation  by  gov- 

tions  in  wages  that  the  Belgian  ironmasters  have  kept  their  ei-nment  orders 

and      cxtreiDely 

works  in  fair  activity,  and  have  been  enabled,  as  has  been  low  wages. 

officially  stated  by  the  secretary  to  the  British  legation  at 

Brussels,  "to  buy  pig-iron  in  England,  pay  for  freight,  and 

deliver  the  same  iron  manufactured  into  beams  and  gii'ders 

in  the  most  central  parts  of  England,  or  even  in  the  heart 

of  the  iron  districts,  at  a  lower  price  than  it  can  be  made  by 

English  firms  on  the  spot."    Belgium  will  continue  to  be  a   .   ('ompetition 

*.,,,  .  .,         ,  ..  ,.  ,      ^i*h  England. 

formidable  competitor  with  other  countnes  m  supplying  the 
iron  and  steel  markets  of  the  world. 

The  iron  and  steel  industries  of  Russia  have  not  suftered  and"»S  indu  ° 
from  over-production,  as  they  have  not  in  lat>e  years  fully  ^®"- 
supplied  the  home  market.    The  recent  purchase  in  the  ^Purciianes    in 

r-  •     ,0.  ,        x^         .         «   /.  .  ,  .  ,0  **>o  United 

Inited  States  by  Russia  of  four  iron  steamships  and  forty  states, 
locomotives  indicates  this  truth  very  plainly,  if  other  statis- 
tics of  Russian  imports  did  not.    Russian  iron  and  steel    nifficuitios: 
manafacturers  have  had  much  to  contend  with  in  the  pov-    Poverty, 
erfy  of  the  people,  in  the  unsettled  ]X)litical  condition  ^^ iJ^^^nduio?^"^ 
Russia,  in  the  lack  of  sufficient  means  of  communication,    i^ck  of  mil- 

ways      and      of 

m  the  small  consumption  of  iron  and  steel,  except  for  rail- skilled  workmen, 
way  and  military  purposes,  and  in  the  want  of  skilled  work- 
men, especially  for  the  development  of  the  coal  deposits  of 
tiie  country.    The  inducements  to  embark  in  the  manufact- 
ure of  iron  and  steel  are  not  such  as  usually  exist  in  other 
civilized  countries.     Russia  is  not  conspicuously  a  manu- 
facturing country,  although  she  has  certainly  made  rapid 
advances  in  late  years  in  supplying  her  own  wants.    Her 
export  trade  in  manufactured  products  is  very  small,  and  and^^**'^^^ 
her  imports  are  large.    I  do  not  look  for  Russia  to  recover  ^^ge. 
rapidly  from  the  effects  of  her  war  with  Turkey ;  but  she 
may  be  expected  to  strive  hard  to  supply  her  own  wants  for 
iron,  steel,  and  other  manufactured  products,  and  to  exhibit 
a  constantly  diminishing  demand  for  like  products  of  for- 
eign mana£[u^ture. 

THcto  have  of  late  been  many  financial  failures  in  the 
ranks  of  Swedish  iron  and  steel  manuf)a€turers,  and  many    Sweden, 
works  have  been  closed.    Production  has  been  practically  Production  Bt«. 

tionary. 

Stationary  for  years,  although  the  number  of  modem  iron 
ftnd  i»teel  works  has  in  the  mean  time  been  Increased,  espe- 
cially Bessemer  steel  works.  But  other  countries  can  make 
Bessemer  steel  cheaper  than  Sweden,  and  but  little  of  this 
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Eu?op^^^ir^^^^^^^^  ^^^^  ^^^  makes  is  exported,  and  she  makes  but 

trade.  little.    With  the  iDcreased  use  of  Bessemer  and  open-hearth 

Bf8s«mer  aud  steel  iu  Other  countries  the  demand  for  Swedish  iron  hasde- 

open-hearth  steel 

diininiah  demand  cliued,  eveu  foF  her  best  brauds  for  conversion  into  crucible 

for  Swedish  iron.  ,r>.,.,.  •■  i  ■»  i  i  ■•* 

steel.  Swedish  iron  and  steel  makers  are  thus  placed  be- 
tween two  fires;  they  are  deprived  of  a  portion  of  the  home 
market  through  the  absence  of  protective  duties,  and  they 
cannot  make  either  iron  or  steel  at  prices  sufficiently  low 
to  enable  them  to  become  formidable  competitors  with  other 
makers  in  foreign  markets.  I  can  see  but  little  prospect  for 
an  improvement  in  the  Swedish  iron  and  steel  industries, 
Objectionable  and  uonc  whatcvcr  so  louff  as  the  Swedish  tariff  remains  as 

present  tarin.  *=* 

It  IS. 

s  ai5fiS*iron  aSd     ^^^  Italian  aud  Spanish  iron  and  st-eel  industries  are  not 
steel  industries,  of  suflficicnt  importance  to  call  for  further  remark  concern- 
ing their  present  condition  than  to  state  that,  small  as  they 
Small  demand,  are,  they  are  not  equal  to  the  supply  of  the  home  demand 

pdrtly  mot  by  im- 

i>ortation.  for  irou  and  steel.    Other  countries,  however,  will  probably 

not  be  called  upon  to  supply  large  quantities  of  these  pro- 
ducts to  these  countries  in  the  near  future,  for  neither 
country  is  prosperous,  both  having  suffered  greatly  from 
political  troubles  and  from  the  want  of  that  industrial  en- 
terprise which  characterizes  the  northern  countries  of  Eu- 

Large  exports  ropc.  In  Supplying  iron  ore  to  more  enterprising  nations, 
both  Italy  and  Spain  will  be  likely  to  become  more  promi- 
nent from  year  to  year.  Norway,  Switzerland,  Portugal, 
and  Turkey  will  not  make  much  iron  or  steel,  nor  will  they 
need  much  from  any  source. 

Ebb  of  prosper-     Tbc  tide  iu  the  prosperity  of  the  British  iron  and  steel 

ityinBiitishiron  i -.      i 

and  steel  Indus- industrics  has  cbbcd  With  thc  refusal  or  inability  of  other 

tnes. 

countries  to  buy  British  iron  and  steel  in  the  large  quantities 

that  were  a  few  years  ago  required.    The  exports  of  these 

Decline  of  ex- products  havc  Steadily  declined  from  3,382,762  tons  in  1872 

'"*'^'  to  2,299,223  tons 'in  1878,  and  their  value  has  declined  from 

£37,731,239  in  1873,  when  the  highest  prices  were  obtained, 

to  £18,393,974  in  1878.    In  1870  the  exports  of  British  rails 

and  rail-fastenings  amounted  to  1,059,392  tons ;  in  1878  they 

amounted  to  441,384  tons.    During  the  years  intervening 

between  1872  and  1878  Gre^t  Britain  greatly  expanded  her 

Bessemer  steel  trade,  and  the  decline  in  the  aggregate 

quantity  and  value  of  her  iron  and  steel  exports  is  therefore 

all  the  more  significant.    As  a  result  of  this  decline,  many 

of  her  blast  furnaces  and  rolling-mills  have  been  closed,  and 

Iron  laii  tiwio  not  a  fcw  of  their  owners  have  been  bankrupted.    The  iron 

cU^Jnir^^dt'^ra^^  trade  of  Wales  and  Cleveland  has  been  pronounced  by 

^"^^  British  writers  to  be  "dead."    Of  6,662  puddling  furnace.s 
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from  which  returus  had  been  obtained  at  the  close  of  1878    Condiuon    oj 

the        European 

there  were  only  3,616  in  operation.    Of  977  blast  furnaces  »''on  trade. 
existing  at  the  close  of  the  same  year  there  were  only  459    Fumaces  out 
in  blast.    The  production  of  pig-iron  in  Great  Britain  at- 
tained its  maximum  in  1872,  when  6,741,929  tons  were  made; ,  ^[i^irou    pro 

'  '         '  '  duct  ion,        lb72, 

in  1878  the  production  fell  to  about  6,300,000  tons,  and  the.i87a 
8tocks  of  pig-iron  on  hand  at  the  close  of  the  year  amounted 
to  G79,000  tons  in  Scotland,  and  to  337,337  tons  in  Cleve-    cioveiand  raii 
land.    In  1873  the  Cleveland  district  manufactured  324,420  fm"^  **"' 
tons  of  iron  rails ;  in  1878  only  21,000  tons  were  manufact- 
ured.   The  price  of  Scotch  pig-iron  fell  from  145«.  in  1873.  Fail  in  price  oi 

■^  ^  ^  Iron,    1873,   187«, 

to  42«.  3d.  in  1878,  which  was  the  lowest  price  reached  dur-  in  Scotland. 

ing  the  past  twenty-six  years.    It  was  stated  at  the  close 

of  the  year  that  "undoubtedly  the  year  1878  was  the  most 

gloomy  and  unsatisfactory  ever  experienced  by  the  iron 

trade  of  Scotland.''    The  price  of  good  forge  pig-iron  in 

Cleveland  had  fallen  to  34«.  6^.,  or  $8.40,  in  December,  1878.    ^  cieveiimd. 

AUuding  to  this  price,  an  English  technical  journal  has 

renuuked  that  "  it  does  not  require  a  very  powerful  intellect 

to  establish  the  stem,  pitiless  fact  that  at  such  a  price  the 

manufacture  of  pig  is  carried  on  at  an  infinitesimal  profit— 

if,  indeed,  at  any  profit  at  all.''    The  price  of  best  Stafford-  ^^^    statroru. 

shire  bar-iron  fell  from  £16  15s.  in  1873  to  £1  lOs.  in  Sep-  * 

tember,  1878.    The  struggle  for  existence  is  so  severe  in  the 

British  iron  trade  that  the  Cleveland  iron-masters  have  made 

serious  inroads  upon  the  pig-iron  trade  of  Scotland,  having 

supplied  Scotch  consumers  with  303,176  tons  in  1878,  and 

it  is  announced  that  they  "are  prepared  to  make  further 

sacrifices  to  keep  up  the  deliveries  into  Scotland." 

The  London  "Times,"  in  its  issue  for  January  3,  1879,  London 

forcibly  presented  in  the  following  summary  the  rapid  de-  ary  3,  isro 
velopment  of  the  iron  and  steel  industries  of  Great  Britain 
during  the  past  few  years,  and  their  present  condition : 

"The  aggregate  output  of  Bessemer  steel  in  the  United  Kingdom  dur-    Steel  prrwluct. 
ing  1878  has  not  been  short  of  850|000  tons,  while  of  open-hearth  or  open-hearth. 
Siemens  steel  the  production  has  been  at  least  ir)0,000  tons  more,  mak- 
ing a  total  output,  in  round  figures,  of  about  1,000,000  tons  of  steel ; 
whereas  in  1870  the  production  of  both  was  under  230,000  tons.    During 
lb78  new  steel  works  have  been  put  into  operation  at  Rhymney  and 
other  places,  and  considerable  additions  are  now  being  made  to  exist- 
ing works  in  different  parts  of  the  country.    As  Bessemer  steel  works    Rapid    extes 
increase  and  multiply,  so  must  finished-iron  works  diminish  in  value  jJorka.  ^'     ****** 
and  in  number ;  and  it  is  of  considerable  moment  that  this  should  be 
better  understood  than  it  is  at  the  present  time.      The  finished-iron 
trade  of  this  country  came  to  the  front  with  extraordinarily  large  and 
rapid  strides.     In  1860  there  were  only  208  works  for  the  manufacture 
of  finished-iron  in  the  United  Kingdom.    In  1864  this  number  was  in-       Finiahe<Mroi) 
creased  to  248;  in  1872,  to  276;  in  1874,  to  298;  and  in  1877,  to  312.  ^<>^^«- 
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Condition  of  the  The  number  of  paddling  furnaces  employed  in  these  works  increased 
fradS^^''     ^'^^  from  3,462  in  18ti0  to  6,338  in  1864,  and  7,311  in  1872;  but  in  the  years 

1874  and  1877  the  number  showed  a  slight  decrease,  owing  to  the  grow- 
KoUing-miUs.    ing  depression  of  trade.     Of  rolling-mills  at  work  in  the  United  King- 
dom, the  number  increased  from  439  in  1861  to  866  in  1871,  and  942  in 
1876.    This  development  was,  of  course,  induced  by  the  demand  for  rails 
and  plates  made  upon  us  by  other  countries  up  to  the  close  of  the  year 
1873,  when  our  former  customers  began  more  generally  not  only  to  sup- 
ply themselves  but  to  become  our  rivals  in  neutral  markets.     Within  15 
Manufactured-  years  the  resources  of  production  in  the  raanufactured-iron  trade  of  the 
iron  trade.  United  Kingdom  increased  to  the  extent  of  2,467,000  tons,  an  increase 

Fmished-iron  far  in  excess  of  any  probable  demands.     Of  the  104  now  finished-iron 
works.  works  erected  between  1860  and  1877  many  have  now  been  closed  for 

three  or  four  years,  and  others  are  falling  into  this  category  almost 
every  day.  In  the  north  of  England  full  a  million  and  a  half  sterling 
invested  in  finished-iron  works  has  been  yielding  no  return  for  upwards 
of  three  years ;  and  in  Wales  probably  a  larger  capital  has  been  alto- 
gether unproductive.  In  both  districts  many  works  are  valuable  only 
for  the  old  bricks  and  scrap  iron  to  be  obtained  by  their  demolition." 

Maintained  pro-     The  productioD  of  piff-iroQ  in  Great  Britain  has  been 

duction   of   pig- 

iron.  maintained  at  almost  the  standard  of  1872  because  of  the 

very  low  prices  at  which  it  has  been  possible  to  manufacture 
it,  thus  permitting  its  exportation  in  large  quantities  to 
Germany,  Belgium,  and  other  countries.  The  decline  in  the 
British  iron  and  steel  exports  has  been  in  manufactured 
iron.  To  send  abroad  raw  or  half-manufactured  iron  pro- 
ducts, with  a  constantly  declining  demand  for  linished-iron 
products,  is  a  condition  of  the  British  iron  trade  which 
brings  the  least  pecuniary  profit  with  the  least  employment 
of  skilled  labor,  but  with  the  largest  consumption  of  native 
wealth. 
Ovcrprwiuction     'SoT  is  the  Bcsscmcr  steel  manufacture  of  Great  Britain 

sieeL   ^***™*''^  prosperous.     It  is  suffering  to-day  from  overproduction. 

In  destroying  the  British  iron-rail  trade  it  is  not  clear  that 
it  has  not  commenced  to  prey  upon  itself.  Bessemer  steel 
rails  are  now  sold  at  the  same  prices  as  good  iron  rails,  a 
Sheffield  firm  having  recently  accepted  an  order  for  25,000 
tons  of  steel  rails  for  the  Northeastern  Eailway  Company 
Low  prices,  at  £4  98.  6d.j  or  $21.78.  Competition  between  the  owners 
of  Bessemer  establishments  in  Great  Britain  is  so  severe  that 
already  many  of  these  establishments  have  been  virtually 
cioaing  of  closed.  I  have  just  read  in  an  English  journal  that  "it  is  a 
fact  that  there  are  works  which  have  not  rolled  a  single  rail 
since  Christmas."  One  result  is  certain  to  follow  the  severe 
struggle  that  is  now  in  progress  in  Great  Britain ;  not  only 
iron  rails  but  also  all  forms  of  manufactured  iron  and  even 
crucible  steel  of  British  manufacture  must  be  driven  more 
and  more  from  British  and  foreign  markets. 
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The  extraordinary  development  of  the  British  iron  ^^^  ^^^^^^^^i^ 
steel  industries  which  has  been  noted  has  been  ahnost  «»'a<*«- 
equaled  by  the  rapidity  with  which  other  British  industries 
have  been  developed  since  the  close  of  our  civil  war.  These 
other  industries,  too,  have  suffered  from  the  effects  of  over- 
production as  severely  as  the  iron  and  steel  industries. 
During  1878  the  total  numbers  of  business  failures  in  Great 
Britain  was  15,059,  an  increase  of  4,037  in  comparison  with 
1877.    In  the  undue  development  of  British  manufacturing    undue    devei 

.,,.  1    »       At  ■!_  A        -   I*     A  I'll.  opment  of  inilus- 

mdustnes  and  m  the  subsequent  misfortunes  which  have  tries, 
overtaken  them  an  inflated  currency  has  had  no  part,  and 
until  recently  a  protective  tariff*  has  had  no  friends. 

THE  PRESENT  CONDITION  OF  LABOR  IN  EUROPEAN  COUN-     Condition      of 

laboTin  Europe. 
TRIES. 

Inseparably  connected  with  the  condition  of  the  iron  and 
steel  and  other  manufacturing  industries  of  Europe  is  the 
condition  of  European  labor.  In  proportion  as  these  in- 
dustries have  been  depressed  so  has  labor  lost  its  opportu- 
nities or  gone  without  sufficient  reward.  The  working  pop- 
ulation of  Europe  which  is  employed  to-day  is  in  receipt  of 
wages  which  compel  the  severest  economy  in  personal  and    Severeat  eoon. 

,  */  *.  omy  neceMary 

household  expenses,  and  which  are,  with  few  exceptions, 
lower  than  the  wages  paid  to  them  before  the  late  era  of  in- 
dustrial activity  and  speculation.    The  number  of  the  un-    Number  of  the 
employed,  and  of  those  who  earn  a  precarious  subsistence  in  yond  au  provioun 
employments  to  which  they  are  unaccustomed,  is  in  most  ^^ 
European  countries  larger  than  has  been  known  for  many 
years,  and  is  especially  large  in  Germany  and  Great  Brit- 
ain.   But  for  the  maintenance  on  the  Continent  of  largo 
standmg  armies,  which  withdrew  many  thousands  of  skilled  ^JJ^  iSto*the 
and  unskilled  workingmen  from  competition  with  their  fel-  «™*c«. 
lows,  the  number  there  would  be  so  great  as  to  endanger 
the  public  i>eace.    A  few  illustrations  ^vill  suffice  to  show 
the  present  condition  of  European  labor  in  both  manufact- 
uring and  agricultural  districts,  but  particularly  in  the 
former. 

In  France,  in  May,  1878,  the  average  daily  wages  of  car-    Fr(^wit 
penters  were  $1 ;  of  masons,  75  cents ;  of  painters,  95  cents ;    WBges  of  mo- 
of  shomakers,  60  cents;  of  tailors,  75  cents;  ot  women  em- *^^*"**^** 
ployed  in  various  mechanical  occupations,  from  35  to  60 
cents;  and  of  children  similarly  employed,  from  10  to  35 
cents.    At  Creusot,  where  the  highest  wages  on  the  Conti-  of  creusoT'^^" 
nent  are  paid  to  iron  workers,  the  net  wages  of  puddlers,  in 
1878,  were  about  $2  a  day,  and  helpers  received  75  cents. 
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condmon  of  la-  At  the  blost  furnaces  at  Saint  Ohamond,  in  1878,  an  ash- 
wagesin  Franco,  wheeler  received  50  cents  a  day,  an  ordinary  laborer  65 

cents,  a  fireman  70  cents,  and  engineers  70  to  90  cents.  The 
average  annual  earning  of  French  colliers,  in  1872,  were  only 
980  francs,  or  $189.14,  and  their  earnings  are  now  still  less. 

Miners.  jq  igjy  ^^  Frcnch  Mining  Department  gave  the  average 

wages  earned  by  the  men  employed  in  all  the  coal  pits  and 
iron  mines  in  France  as  being  from  about  Is,  9i.  to  2«.  4(i.,  or 
43  to  57  cents,  per  day  of  about  11  hours.    In  the  same  year 

Report  of  Mr.  Mr.  Frederick  Brittain,  an  English  commissioner  to  inquire 

Com'r  Frederick .  ,,  „  .,  .  ,    .      -r,  .     ,  .,     . 

Brittain.  mto  the  ratcs  of  wages  then  paid  in  France,  reported  that 

at  an  iron  works  visited  by  him  he  found  the  wages  of  the 
preceding  six  months  to  have  averaged  4«.  6J(i.,  or  86  cents, 
per  man  per  day  of  11  hours ;  at  several  other  iron  works 
he  found  that  the  wages  ranged  from  2«.  6d.  to  48.  per  day 
MachiniBtB.  Qf  ^^  hours.  lu  the  machine  shops  at  Lille  he  found  that 
the  wages  paid  were  28,  2Jd.,  or  54  cents,  per  day  for  labor- 
ers, and  3«.  ^d,  to  3«.  ^d,  per  day  for  mechanics,  the  day 
being  11  hours  long.  Since  1877  wages  have  been  reduced 
in  France,  but  they  are  still  higher  than  are  p^id  in  most 
Continental  countries.    A  recent  consular  report  to  our  own 

iu  Framje^  ^*^*  govcmmeut  places  the  average  daily  wages  in  France  at  45 

cents,  and  the  amount  of  the  annual  revenue  of  a  represent- 
ative French  family,  composed  of  father,  mother,  and  five 
children,  one  of  which  is  old  enough  to  work,  at  $179.20. 
Its  average  annual  expense  is  estimated  at  $167,  or  $3.21  a 
week. 
Bdgium.  Duriug  the  first  half  of  1878  the  average  daily  wages  of 

Wages  of  col- colliers  in  Belgium  were  2.86  francs,  or  55  cents,  per  day, 
which  was  a  decline  from  3.08  francs  a  year  previously.  The 
Iron  workers,  avcragc  wagcs  of  Skilled  labor  in  Belgian  iron  works  had  in- 
creased in  1872  to  11  francs  per  day  of  11  hours,  but  in  1876 
they  had  fallen  to  5  francs,  and  in  1877  to  4  francs,  and  even 
to  3 J  francs.  The  steam-hammer  man  receives  4  francs  per 
day,  and  the  puddler,  who  pays  his  own  help,  receives  about 
$2  per  ton  of  puddled  bars.    The  secretary  of  the  British 

ano'^ iS  of**B^. ^^o^^^^^  ^^  Brusscls  rcports  that  "a  Belgian  laborer  works 

pan  laborers.     fx^Qxii  Mouday  moming  at  six  o'clock  until  Saturday  night  at 
twelve  without  intermission,  and  lives  on  food  on  which  a 
British  laborer  would  starve.'' 
Rusna.  j^  Russia  the  wages  of  a  peasant  usually  range  from  14 

Wages  of  peas- to  37  ccuts  a  day,  and  the  wages  of  his  wife  or  daughter 
from  7  to  14  cents.  At  Odessa  the  price  of  labor  has  reached 
the  extraordinary  height  of  50  cents  a  day.  Throughout 
Russia  the  average  rate  of  peasants'  wages  is  25  cents  a  day 
for  men,  12J  cents  for  women,  and  37J  cents  for  a  man  and 
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his  horse  and  wagon.    The  products  of  the  farm  bring  pro- 1,^^^^^^ 
poitionate  prices :  A  sheep  25  cents ;  a  cow  $3  to  $4 ;  and  a 
horse  $5.    The  luxuries  of  civilization  are  almost  unknown  _^i°j^of  farm 
to  the  peasants  and  working  classes  of  Eussia. 

The  wages  of  skilled  workingmen  tn  Austria  have  been  Atutna. 
reduced  about  20  per  cent,  during  the  last  four  years.  The 
8ilk  industry  furnishes  employment  to  many  Austrian  men 
and  women.  In  1871,  when  Austria  was  prosperous,  first-  suk  workem. 
class  cocoon  winders  received  $1.80  per  week  of  72  hours, 
and  raw-silk  winders  received  $1  per  week  of  60  hours.  The 
Austrian  State  Railways  employ  over  12,000  men,  women, 


children.    The  wages  of  the  men  vary  from  36  cents  to   Mechanics  nna 
11.09  a  day ;  the  average  wages  paid  to  the  women  are  20 
cents  a  day,  and  to  children  16  cents  a  day. 

In  Westphalia,  in  Gtermany,  the  wages  of  general  work-    Germany. 
men  in  iron  and  sheet  ware  works,  in  1875,  were  $4.50  a  week,    wape«  of  iron 

^  ^  workers. 

and  the  wages  of  day  laborers  were  $3.80  a  week ;  in  iron 
foundries  molders  received  $4.64  a  week  and  day  laborers 
(3.90  a  week,  the  week  being  composed  of  six  days  of  11 
hours  each.    Agricultural  laborers  throughout  Germany  re-      Agricuitnrai 
ceived  from  31  cents  to  53  cents  daily,  in  1878,  if  men,  and  if  ^^""• 
women  about  one-third  less.    Men  laborers  in  towns  received  Town  laborers, 
from  50  to  55  cents  a  day ;  women  from  25  to  37}  cents ;  work- 
men employed  on  public  works  from  40  to  57  cents.    In  the 
Thoringian  States   carpenters,  blacksmiths,  masons,  and    Medumios. 
bricklayers  received  from  55  to  62}  cents ;  tailors  Irom  45  to 
50  cents ;  railway  brakemen  from  40  to  45  cents,  with  an  ad- 
ditional allowance  of  about  $5  a  month  for  mileage.    In  all 
the  cases  mentioned  boarding  is  not  included.    In  Bruns- 
wick, Germany,  skilled  workmen  received  from  48  to  76  cents 
a  day,  without  board.    At  Bremen  wages  per  week  were  as    wages  at  Bte- 
follows :  Shoemakers,  $2.50  to  $3.75  j  carpenters,  $3.75  to  $5 ;  ™^ 
tailors,  $5  to  $6.25 ;  masons,  $3.75  to  $5 ;  blacksmiths,  $2.50 
to  $3 ;  joiners,  $2.50  to  $3.    The  present  rates  of  wages  in 
Germany  are  from  15  to  20  per  cent,  lower  than  in  1876.    As 
an  illustration  of  the  distress  which  prevails,  the  official 
statement  has  been  made  that  the  burgomaster  at  Coburg  Laborers  at  Co- 
employed  200  laborers  during  the  winter  and  spring  of  1878  ^"^*  *"  ^^^ 
in  laying  out  and  grading  an  addition  to  the  city  cemetery, 
and  paid  each  man  26  cents  as  daily  wages  upon  which  to 
keep  body  and  soul  together. 

In  Italy  the  average  wages  of  masons,  carpenters,  smiths,    ittuy, 
and  other  mechanics  are  about  65  cents  i)er  day  of  12  hours, 
the  minimum  being  50  cents  and  the  maximum  $1.20.    Or-    wages  of  me- 
dinary  laborers  on  government  railways  are  paid  from  50  SJSrs*  ^ 
to  60  cents  a  day ;  conductors,  engineers,  and  other  railway 


106  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

tor  i^j^^**'  employes  are  paid  liberal  wages.    Silk  spinners  (women)  are 
Silk  workers.    P^-icl  from  18  to  24  cents  per  day  of  13  hours,  including  lodg- 
Agricuituraiia-  iug  but  uot  board.     Agricultural  laborers  throughout  Italy 
receive  from  25  to  40  cent^  a  day,  without  board,  except  in 
harvest,  when  they  are  paid  from  60  to  70  cents  per  day  of 
15  hours. 
Great  Bntain.     In  Great  Britain  the  wages  of  labor  have  been  repeatedly 
reduced  during  the  past  few  years,  and  every  week  brings 
us  telegraphic  intelligence  of  still  further  reductions.    One 
of  the  latest  dispatches  by  cable  states  that  "the  reduction 
waces        of  of  12  J  per  centum  in  the  wages  of  which  the  Fife  and  Clack- 
mannan  comers  have  received  notice  will  make  their  aver- 
age wages  three  shillings  a  day,  which  is  lower  than  for  many 
years ;  but  no  serious  opposition  to  the  reduction  is  antici- 
Miners.  patcd.''    In  Octobcr,  1878,  the  earnings  of  Scotch  miners 

averaged  28,  9d.  a  day. 
Wages  of  Brit-     The  wagcs  of  British  colliers,  iron  miners,  and  iron  work- 

ish   colliers  and  -■  ii_         j.i  !_    /•  ^-i  ^      •         • 

minors.  crs  are  lower  now  than  they  were  before  the  recent  rise  m 

prices.  The  wages  of  ^N^orthumbrian  coal  miners  are  15  per 
cent,  below  the  level  from  which  they  had  advanced,  and  a 
further  reduction  is  impending.  In  Durham  the  price  now 
paid  per  ton  for  mining  coal  is  Is.  lOcf.,  and  in  1871,  before 
the  rise,  the  price  was  2«.  a  ton.  jS^otwithstanding  this 
reduction,  notice  of  a  still  further  reduction  of  20  per  cent 
has  been  given  to  the  Durham  miners,  and  the  surface 
laborers  at  the  mines  have  been  notified  that  a  reduction  of 
12 J  per  cent,  will  be  made  in  their  wages,  coupled,  however, 
with  a  reservation  that  the  wages  of  able-bodied  men  shall 
not  be  brought  below  2«.  Grf.,  or  61  cents,  a  day.  In  the 
iron-mining  industry  in  the  north  of  England  wages  which 
in  1871  were  fixed  at  the  rate  of  lid.  per  ton  rose  to  Is.  4d. 
per  ton  in  1873,  and  have  now  fallen  to  lOd.^  from  which  it 
is  probable  that  a  penny  per  ton  will  shortly  be  taken.  As 
far  back  as  the  summer  of  1877  it  was  announced  that  the 
South  Staffordshire  coal  trade  was  so  depressed  that  but 
little  more  than  half  time  was  being  made  at  the  collieries, 
and  that  the  earnings  of  the  colliers  did  not  average  more 
than  from  128.  to  14«.  a  week.  The  situation  is  worse  to-day. 
Puddiers.  The  pricc  of  puddUug  in  England  is  now  Is.  6d.,  or  $1.82,  a 
ton,  and  about  one-third  of  this  sum  the  puddler  pays  to 
the  helper.  In  1873  the  price  of  puddling  was  13s.  Sd.  a 
ton.  The  reduction  to  Is.  6d.  is  therefore  almost  44  per  cent 
Wages  of  pud- In  the  United  States  the  price  of  puddling,  if  I  am  cor- 

rrSited  states,  ^rcctly  informed,  is  nowhere  to-day  lower  than  the  highest 
English  price  in  1873,  and  at  Pittsburgh  it  is  $5  a  ton,  or 
almost  three   times   the    present  English    price.      Other 
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branches  of  British  iudustry  than  the  coal  and  iron  trades  ^^^J^*^j;^*»- 

have  experienced  a  depression  so  severe,  that  the  wages  of 

workingmen  employed  in  them  have  also  been  frequently 

and  greatly  reduced,  but  I  refrain  from  giving  details.    In 

their  efforts  to  force  down  wages  the  masters  have  been 

strenuously  resisted  by  their  workmen,  but  the  former  have 

been  successful  in  every  contest.    During  1878  there  were 

no  fewer  than  277  strikes  in  Great  Britain ;  in  1877  there    strikoa. 

were  181. 

Much  destitution  and  suffering  have  prevailed  among  Dest^utionand 
British  workingmen  and  their  families  in  consequence  of  the 
reductioDS  in  wages  which  have  been  noted,  but  the  full 
force  of  the  existing  hard  times  in  Great  Britain  has  fallen 
upon  the  tens  of  thousands  who  have  been  thrown  out  of 
all  employment  and  denied  any  wages.  Upon  this  sad  story 
I  do  not  propose  to  ent«r  further  than  to  show  that  no  relief 
has  yet  been  found  for  the  unemployed,  and  that  the  strug-  straggle  for  vue. 
gle  for  life  itself  is  now  very  severe.  Two  recent  cable  dis- 
patches show  how  great  is  the  existing  distress  in  one  of  the 
leading  iron  and  steel  manufacturing  districts  of  England: 

**  London,  November  20, 1878. — A  state  of  appalling  distress  and  desti-  Sheffield. 
tution  exists  among  the  mechanics  and  laborers  of  Sheffield  in  conse- 
qucacc  of  the  business  depression.  Hundreds  of  persons  are  living  in 
tenements  without  clothing  or  furniture,  which  they  have  been  forced 
to  sell  to  procure  food.  They  are  without  fuel  and  are  dependent  upon 
the  charity  of  their  neighbors  for  subsistence.  The  mayor  has  called  a 
poblic  meeting  to  devise  measures  of  relief." 

"  LoxDON,  February  28, 1879.— The  mayor  of  Sheffield  stated  at  a  meet- 
ing yesterday  that  in  one  district  of  that  town  there  are  4,000  persons 
destitute  and  400  families  are  actually  starving.  The  relief  fund,  ex- 
cept about  £800,  has  been  expended." 

It  is  announced  that  at  Chester,  in  February  last,  the  Chostar. 
guardians,  in  order  to  provide  work  for  the  distressed 
laborers,  had  given  employment  in  stone-breaking,  at  1«.  6e?. 
a  day,  to  as  many  as  desired  to  apply  for  it  at  the  work- 
house. Relief  committees  and  soup-houses  are  to-day  found 
in  most  mining  and  manufacturing  districts  in  England, 
Scotland,  and  Wales.  The  trades  unions  are  assisting  their 
unemployed  members  to  emigrate  to  the  United  States  and  EmigratioiL 
other  countries,  and  English  newspapers  urge  all  the  unem- 
ployed to  emigrate  if  they  can  find  the  necessary  means. 
It  is  mentioned,  however,  that  *'  wholesale  emigration  has 
but  partially  mitigated  the  distress  in  the  Cornish  tin-mining  Cornwaa 
industry,  thousands  of  penniless  women  and  children  being 
left  behind.  Hundreds  of  men  unable  to  emigrate  are  abso- 
lutely without  employment.  The  distress  has  now  exceeded 
the  bounds  of  private  liberality.''    The  distress  in  England 
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■ 

ftorinj^fw!'"' ^®  said  to  be  more  general  and  pitiful  than  that  which 

accompanied  the  "  cotton  famine"  in  1862. 
women**^™*^°jmd     ^^  ^^^  Europcau  countiies  women  are  engaged  in  many 
chudren-  masculinc  employments,  and  children  in  employments  to 

which  they  are  tinsnited.    Of  5,887  persons  employed  in 

the  iron  mines  of  Sweden  in  1876  there  were  421  women 

Women  as  ftir-  and  girls.    At  Crcusot  and  other  French  iron-works  women 

eSufcra.^  ^  ^  perform  a  large  part  of  the  labor  abont  blast  furnaces  and 

above  ground  at  the  coal  mines.    All  the  work  at  the  coal 
washers  is  done  by  them,  and  they  are  also  employed  in 
Field  work-     wheeling  coal.    French  women  work  in  the  fields,  perform- 
ing the  labor  of  men,  and  in  some  of  the  cities  of  France 
.  they  may  be  seen  cleaning  the  streets,  digging  cellars,  and 
Minera.  doiug  Other  work  which  in  our  country  is  only  performed 

by  men.    Women  and  children,  both  boys  and  girls,  work 
about  Belgian  blast  furnaces,  wheeling  coal  and  ore,  and 
---         .       also  work  in  the  coal  mines.    The  government  recently 

Women,  boys,  ^  *- 

and  girls  in  Bel-  rcfuscd  to  cxcludc  womcu  and  girls  from  the  mines,  but 

gian  mines.  ^  ' 

fixed  the  minimum  age  of  boys  working  in  the  mines  at  12 
and  that  of  girls  at  13  years.    In  Italy,  Austria,  and  Ger- 
many women  work  as  regularly  in  the  fields  as  do  the  men. 
In  Wales  they  engage  in  many  laborious  outdoor  employ- 
ments.   In  England  thousands  of  young  girls  are  still  em- 
Brick  carriers,  ploj'cd  in  Carrying  clay  in  the  brick-yards.    The  poverty  of 
comfo?r^'    and  the  Working  people  of  Europe,  especially  since  the  reaction 
mthiness.  ^  priccs  and  wages  a  few  years  ago,  is  doubtless  the  prin- 

cipal reason  why  women  and  children  help  to  do  the  work 
of  men,  the  earnings  of  all  the  members  of  the  family  who 
can  work  being  necessary  to  keep  the  wolf  from  the  door. 
It  will  readily  be  inferred  that  the  food,  and  clothing,  and 
household  comforts  of  the  family  of  a  European  working- 
man  are  not  such  as  the  families  of  our  well-to-do  American 
mechanics  and  farmers  are  accustomed  to.  A  condiUou  of 
society  which  requires  such  sacrifices  and  imposes  such  pri- 
vations is  not  desirable  in  this  country. 

Amenean  com-  AMEEIOAN  COMPETITION  DT  FOEBIGN  IRON  AND 
J^lSZirtS*/'^  STEEL  MAEKETS. 

A  study  of  the  present  condition  of  the  iron  and  steel  in- 
dustries of  Europe  and  of  the  condition  of  European  labor 
Inquiry  as  to  naturally  leads  to  the  inquiry  whether  the  iron  and  steel 

competition      in  *       ./ 

conntries  where  manufacturers  of  the  United  States  can  compete  in  foreign 

soc  oa  -jjjg^j,^^!^  with  industries  so  depressed  and  with  labor  so 

poorly  rewarded,  and  to  the  further  inquiry  whether  they 

could  hold  possession  of  the  home  market  if  the  protection 

now  afforded  by  duties  on  imports  were  withdrawn.    It  is 
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clear  to  me  that  if  the  crude  and  coarse  forms  of  iron  and^^j;^*^^^ 
steel  be  considered,  such  as  pig-iron,  bars,  rails,  plates,  sheets,  fnarkeu. 
and  beams,  neither  of  these  inquiries  can  be  answered  in  the 
aflBrmative. 
It  is  well  known  to  every  well-informed  person  that  the  our  present  low 

« .  J     J.     1  •      U.1-  •  A  1  prices  the  result 

prices  of  iron  and  steel  m  this  country'  never  were  so  low  as  of  sever©  homo 
they  are  to-day,  and  that  these  low  prices  are  the  result  of  *^™^******° 
the  severest  home  competition  which  has  ever  been  expe- 
rienced.   In  the  struggle  for  the  possession  of  the  home 
market  which  the  financial  panic  of  1873  precipitated  and 
entailed  upon  our  iron  and  steel  manufacturers,  they  have 
made  use  of  every  resource  that  science  and  skill  and  econ- 
omy  could  suggest  as  a  cheapening  influence.    Improve-  ^h^^^hT^  "^ 
ments  in  machinery  and  in  processes  have  been  made  at  great  cewes. 
expense;  old  methods  of  manufacture  have  been  modified  or 
discarded;   search  has  been  made  for  better  and  cheaper 
raw  materials ;  wages  and  profits  have  been  reduced.   Many    Difficulties  and 
manufacturers  have  resorted  to  all  the  expedients  here  named, 
by  which  they  hoped  to  keep  their  establishments  in  oi)erar 
tion,  and  yet  have  been  unable  to  maintain  their  hold  on  the 
market,  and  with  the  failure  to  do  this  have  retired  from 
business  or  been  forced  into  bankruptcy.    With  the  knowl-   our  present  low 

*■      *'  prices        exceed 

edge  of  this  severe  competition  and  its  eflfects  before  us,  it  is  ^^o^o  of  Europe, 
not  a  reasonable  supposition  that  prices  can  go  much,  if  any, 
lower  than  they  now  are.    And  yet  there  are  many  countries 
in  Europe  in  which  both  iron  and  steel  are  made  much  more 
cheaply  than  in  the  United  States.    Competition  in  these 
countries  has  been  as  severe  as  in  this  country;  bankruptcy 
has  followed  bankruptcy;  wages,  always  lower  than  in  the 
United  States,  have  been  reduced  and  reduced  again.    Spe- 
cial natural  advantages,  joined  to  low  wages,  have  combined 
with  a  slackening  demand  to  bring  the  prices  of  iron  andinEiJ?S^i?wS? 
steel  in  Europe  down  to  a  level  which  has  never  before  been  ^^^iP^"^**"*"^ 
reached. 

Among  the  natural  manufacturing  advantages  referred  to,  ♦R^®*^^^"^**^* 
cheap  transportation  is  most  prominent.     In  the  United 
States  our  best  ores  are  found  at  long  distances  from  the  fuel ,  ^^^^  otonr 

^  best  ores  iromtbe 

that  is  needed  to  smelt  them ;  much  of  the  pig-iron  manu-  ^^' 

factiired  is  necessarily  made  at  long  distances  from  the 

works  which  refine  it  into  finished  iron  and  steel,  and  even 

the  finished  product  is  usually  transported  hundreds  of  miles 

before  it  reaches  the  consumer.    In  Europe  the  ores  and  fuel  ©ref  aSd^fuei  ^ 

are  usually  found  in  proximity  to  each  other  and  to  finished-  gj^  p*^  °^ 

iron  and  steel  works,  or  can  be  cheaply  transported.    The 

territorial  extent  of  the  leading  manufacturing  countries  of 

Europe  is  small  indeed  when  compared  with  the  wide  extent 
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* 

petM^I^M^  ^^  ^^^  ^^°  country,  and  the  mineralogical  riches  of  Europe 
markeu.  are  distributed  with  remarkable  evenness.    Hence  railroad 

transportation  is  not  there  the  tax  that  it  is  in  this  country, 
and  canal  and  ocean  transportation  still  more  cheaply  serve 
the  European  manufacturer  by  bringing  to  him  raw  mate- 
Great    iidvan-  rials  or  taking  his  finished  product  to  a  market.     Great 

tages     of   trans- 

porution        in  Britain  alone  has  over  4,000  miles  of  canal,  and  her  facili- 

Great  Britain.       ....  .    .  j     i  •       •  j.      •    i  i  /•     i. 

ties  tor  receivmg  and  shipping  itiw  materials  and  manufact- 
ured products  by  sea  are  unequaled. 
^^^    Lowthian     ]Vfy  distinguished  friend,  Mr.  I.  Lowthian  Bell,  M.  P.,  in 

his  report  to  his  government  on  the  iron  and  steel  resources 
of  the  United  States,  as  represented  at  the  Philadelphia 
Exhibition,  saw  and  recognized  the  influence  of  long  lines 
of  transportation  in  adding  to  the  cost  of  American  iron 
and  steel  products.    He  said: 

Proximity     of     "The  vawt  extent  of  the  territory  of  the  United  Staten  renders  that 
(;r(?at  Britain,      possible  which  in  Great  Britain  is  physicaUy  impossible ;  thus  it  may 

and  does  happen  that  in  the  former,  distances  of  neariy  1,000  miles  may 
intervene  between  the  ore  and  the  coal,  whereas  with  ourselves  it  is 
difficult  to  find  a  situation  in  which  the  two  are  separated  by  even  100 
miles." 

i8^®  'iron^'^n^d  '^^^^  ^®  ^  ^^^^^  Statement  of  facts,  but  I  maj^  add  to  it 
uSted  *"sta^^  ^"^^^^'^  important  fact,  which  the  books  of  leading  nianu- 
increaaed  one-  facturiug  compaulcs  wiU  Verify,  that  fully  one-third  of  the 
avoidable'  trans-  cost  of  all  the  finished-irou  and  steel  that  are  made  in  the 

portation.  . 

United  States  is  created  by  unavoidable  railroad  transpor- 
tation. If  it  were  possible  to  make  iron  and  steel  in  this 
country  without  paying  this  tax  to  the  railroads,  there  are 
few  railroa<ls  that  would  pay  a  dividend  to  their  stockhold- 
ers, and  the  building  of  new  railroads  would  practically 
RaUway  reve-  ceasc,  for  all  our  leading  railroad  companies  derive  a  large 

nues         derived  «  . 

thenfrom.         part  of  their  revenue  from  the  transportation  of  the  ore, 

coal,  coke,  limestone,  pigiron,  and  finished-iron  and  steel 
used  at  or  produced  by  our  iron  and  steel  works.  With  the 
cost  of  transportation  reduced  fifty  i)er  cent.,  and  the  price 
of  labor  reduced  to  the  European  standard,  this  country 
could  make  iron  and  steel  as  cheaply  as  Europe,  but  neither 
We    do    not  rcsult  is  possiblc,  and  neither  is  desirable.    It  is  not  wise 

th^^    Eu^'^^n  statesmanship,  nor  true  economy,  nor  humanity  worthy  of 

aundard.  ^^^  name  that  seeks  to  cheapen  any  product  by  making 

capital  a  coward  and  labor  a  slave.  But  labor  in  this  coun- 
try cannot  be  made  the  slave  that  it  is  in  Europe,  if  legis- 
lation would  seek  to  force  such  a  result.  Its  greater  intel- 
i>ipn*t.v  ,  "Jjligence,  its  i)olitical  privileges,  and  its  wider  opportunities 

m    the   United  forbid  the  degradation.     It  would  speedily  reverse  at  the 

ballot-box  aU  hostile  legislation,  and  millions  of  fertile  and 


IRON   AND   STEEL    EXHIBITS:    COMMISSIONER   MORRELL.      Ill 

unbroken  acres  in  the  West  will  long  afibrd  an  outlet  to^*!^^^^^; 
sniplus  labor  in  our  manufacturing  districts.  <^»  markets. 

We  will  doubtless  continue  to  increase  our  exports  of  such  ^  oar  exports  of 

■^  hardware       and 

products  as  hardware,  edge-tools,  and  light  specialties,  in  tool*   ukeiy   to 

the  production  of  which  American  ingenuity  hixs  given  us 

au  advantage;  but  bulky  iix)n  and  steel  products,  which  are 

manufactured  with  materials  and  by  the  employment  of 

skill  that  Euroi)e  possesses  in  common  with  ourselves,  we    wo  cannot  ex- 

cannot  exi)ort  in  appreciable  quantities,  even  to  our  nearest  and  steel ^prod. 

neighbors.    A  reference  to  the  statistics  of  American  ex-  ^^ 

ports  will  show  that  we  cannot.    Our  iron  and  steel  manu- 

fecturers  will  do  well  to  abandon  the  hope  that  such  a  re- 

snlt  is  possible.    The  statesmen  of  the  country  need  not 

look  for  these  manufacturers  to  swell  our  foreign  commerce 

with  their  products.    The  home  market  is  all  that  they  can 

supply  under  existing  conditions,  and  in  supplying  it  with 

good  iron  and  good  steel  at  the  lowest  prices  ever  charged 

to  American  consumers  they  will  find  sufficient  employment    onr  opportnni. 

for  all  their  energies  and  perform  a  service  to  their  country-  commerce  necl?- 

men  far  greater  than  could  follow  an  uncertain  struggle  **""  ^  ™*^*  * 

with  overcrowded  countries  for  the  supply  of  foreign  mar 

kets. 

I  trust  that  no  man,  be  he  statesman  or  manufacturer,    Great  Britain's 
will  be  deluded  with  the  thought  that  our  most  formidable  to  regain  posses- 
manufacturing  rival,  Great  Britain,  will  cease  her  eftbrts  tofcaSmorket'"^^ 
regain  possession  of  our  home  markets.    Her  manufacturers 
of  cotton,  woolen,  iron,  steel,  and  other  products  are  forc- 
ing labor  to  accept  as  low  wages  as  are  paid  in  the  poorest 
country  on  the  Continent  of  Europe;  and,  with  the  many 
natural  and  acquired  manufacturing  advantages  which  they 
possess,  they  will  in  a  little  while  set  at  defiance  the  manu- 
facturing advantages  of  all  other  countries.    Temporarily 
under  a  cloud,  because  of  the  progress  made  by  other  coun- 
tries in  developing  their  own  resources,  or  because  of  their 
finaucial  inability  to  continue  the  large  orders  once  given 
to  her  manufacturers,  Great  Britain  will  make  a  desperate 
effort  to  emerge  from  it  by  seeking  to  undersell  the  whole    wiii   at^imt 
world.    Against  this  fresh  assault  most  Continental  conn- whole  worw. 
tries,  and  some  British  colonies,  will  defend  themselves  with 
protective  tariffs,  and  if  this  country  would  not  see  many 
of  its  leading  industries  overthrown  it  must  resolutely  ad- 
here to  the  revenue  policy  which  has  developed  those  indus- 
tries and  which  is  enabling  the  country  to-daj'  to  enter  with 
hope  and  confidence  upon  a  new  era  of  prosperity.    I  woidd 
not  excite  unnecessary  fears,  but  my  duty  to  my  country- 
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p^Sa^^n  "m^  °^®^  would  not  be  performed  if  I  did  not  warn  them  of  the 
€ign  tnarketi.      danger  wMch  will  constantly  impend  over  their  industrial 

welfare  so  long  as  a  powerful  rival  is  able  to  force  its  labor 
to  the  lowest  point  of  human  endurance,  and  untiringly 
seeks  by  diplomatic  and  other  methods  to  force  the  products 
of  that  labor  upon  countries  which  do  not  want  them,  and 
which,  like  Spain  and  Turkey,  will  be  impoverished  if  thej 
buy  them. 

DANIEL  J.  MOKEBLL, 

Additional  Commissioner. 

[In  the  coUection  of  the  historical  and  statistical  information  con- 
tained in  this  leport  I  have  had  the  yalnable  assistance  of  Mr.  Jamee 
M.  Swank,  the  Secretary  of  the  American  Iron  and  Steel  Association, 
and  this  assistianco  I  thankfully  acknowledge. 

D.  J.  MOBRELL.] 
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(Krtractftom  the  Official  Claariflorttoa.) 

CLASS  20.— POTTERY. 

Biscuit  ware,  hard  and  soft  paste  porcelains. 

Fine  earthen  ware  with  colored  glazing,  etc    Earthen-ware  bisonit.    Tem  ootta^ 
Enameled  laya.    Bricks  and  tiles.    Stone  ware. 
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INTBODUOTOBY  AND  OENEBAL.  VIEW. 

The  display  of  ceramic  products  at  the  Paris  Exhibition  ^^i^  ^    «• 
of  1878  was  the  largest  and  most  complete  of  any  yet  made«»i»4wtioiM. 
at  the  great  international  exhibitions.    It  far  exceeded  in 
extent,  diversity,  and  quality  the  display  made  at  Paris  in 
1867,  or  at  Vienna  in  1873,  or  at  Philadelphia  in  1876.    As 
an  exhibit  of  the  condition  of  the  potter's  art  at  the  present 
day  it  was  magnificent,  comprehending,  as  it  did,  every  va- 
riety and  ramification  of  product,  from  the  humble  brick 
and  tile  to  the  wonderful  vases  of  Sevres  and  the  inimitable 
plaques  of  Solon.* 

The  great  advance  in  the  quality  and  artrmerit  of  the   -^^^^  ^ 
products  was  very  satisfactory  to  those  who  have  specially  meri<^ 
observed  the  progress  of  this  industry  for  the  last  decade, 
or  since  the  Exhibition  of  18G7.    This  advance  is  not  alone 
in  the  improvement  and  combination  of  the  materials  form- 
ing superior  bodies,  glazes,  and  enamels,  but  in  form,  color, 
and  novelties  in  design  and  adaptation  to  the  advancing 
tide  of  artistic  decoration.    Art  is  making  its  impress  upon 
the  clay  in  many  more  ways  than  formerly.    The  capacity 
of  the  material  is  becoming  more  and  more  appreciated. 
The  chemist  has  helped  to  enrich  the  palette  of  the  painter 
m  vitrifiable  colors  and  to  render  possible  eflfects  of  color 
and  shade  before  unattainable.  Glazes  are  now  compounded  in^^SiS*^* 
that  flow  into  and  preserve  every  detail  of  the  stroke  of  the*®^<^**- 
artist's  brush,  without  a  blur  or  fusion,  heightening  the  de- 
sired eflfect  as  varnish  brightens  a  painting  on  canvas.    The 
Iwld  and  striking  eftects  of  incised  lines  are  better  under-   • 
stood,  and  engraved  clay,  or  grafito  work,  preserves  the  con-    orajuo. 
ceptions  of  some  of  our  ablest  artists.    Again,  the  clay  is 
built  up  in  relief  upon  a  background  of  any  desired  color 
with  eflTects  rivaling  the  cameos  of  the  glyptic  art.    Again,    Pdu-9ur^dte 
the  process  is  partially  reversed,  and  the  design  is  partly 
scooped  firom  the  clay  and  is  then  filled  with  enamels  of  the 
desired  color,  which,  when  fused,  form  a  species  of  cloisonn6.    moUownL 

Clay  and  enamels  lend  themselves  most  fittingly  to  decora- 

- 1  — ■ — — — — — — __ 

*  See  frontispiece  and  article  on  rdte-sur-pdie;  infra. 
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tion  in  the  hand  of  the  habile  artist,  who,  t<o  win  the  best 

results,  must  unite  the  qualities  of  painter,  sculptor,  and 

potter. 

Appreciation     The  rapid  expansion  of  the  potters  art  finds  explanation 

o^the  potter  sj^  ^^^  increased  appreciation  of  its  products  by  the  people 

under  the  advancing  culture  of  the  public  taste,  and  the 
sharp  competition  which  it  engenders  amongst  the  potters 
for  the  production  of  more  and  more  attractive  novelties. 

Tho    ceramic  The  mania  for  collecting,  comparing,  and  studying  the  ex- 

"    ^  amples  of  tho  potter's  art  of  all  countries  and  periods  has 

exerted  a  gi-eat  influence  in  promoting  an  intelligent  com- 

coUectione.  preheusiou  of  it.  Public  collections  have  been  multiplied 
and  enriched,  serving  alike  for  the  education  of  the  potter 
and  his  patrons.  It  is  an  art  which,  beyond  all  others,  re- 
quires the  objects  themselves  for  illustration.  No  delinea- 
tion by  the  graver,  no  reproduction  of  light  and  shade  by 
photography,  and  no  process  of  color-printing  can  give  the 
luster  of  the  enamel  or  the  translucent  beauty  of  porcelain. 

Tho  most  en.  Thcv  must  bc  sccu  to  bc  appreciated.    No  other  form  of  art 

dnring  of  art  me-  *" 

moria&.  crcatiou  SO  well  endures  the  ravages  of  time  and  survives 

the  records  of  man.  Collections  of  pottery  thus  have  a 
manifold  value,  not  alone  technical  and  aesthetic,  but  they 
are  full  of  ethnographical  and  historical  teaching.  The  great 
exhibitions  are  powerful  factors  to  the  advancement  of  the 
art,  by  bringing  the  latest  achievements  of  the  potters  to  the 
notice  of  the  world  under  circumstances  inviting  comparison 
and  description.  The  best  examples  find  their  way  into  the 
collections  of  connoisseurs  or  the  cases  of  public  museums. 
Influence  of  In  this  art,  as  in  all  others,  the  international  exhibitions  are 
powerful  educators.  It  is  by  seeing  that  the  mass  of  man- 
kind is  stimulated  to  learn.  The  millions  who  witnessed  the 
unrivaled  collection  of  ceramic  products  at  Paris  could  not 
fail  to  be  taught  by  it.  Any  attempt  at  description  fails  to 
convey  an  adequate  idea  of  it.  It  is  a  consolation  that  some 
of  the  best  examples  were  secured  for  the  museums  of  Great 
Britain  and  the  Continent.  A  few  found  their  way  to 
America. 


sonthKensing-     The  collcction  at  South  Kensington  has  been  greatly  en- 
ton  Musoom.  ^  o         » 

riched  from  the  successive  exhibitions  and  other  sources. 
^iv>rsian  pot-  xhc  collcction  of  Persian  pottery  is  enormous  and  of  im- 
.^apanese.  mcusc  valuc.  Thc  trcasurcs  of  Japanese  pottery  of  all 
periods  are  unequaled  elsewhere.  In  gathering  this  collec- 
tion together  the  powerful  aid  of  the  Government  of  Japan 
has  been  successfully  invoked,  and  examples  of  work  fix)m 
all  the  noted  potters  of  Japan  may  now  be  found  admirably 
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classified  and  arrauged  in  London.    Many  of  the  rarest  and 
most  precious  pieces  of  ancient  Japanese  pottery  are  found 
there. 
The  influx  of  the  uuendiuff  variety  of  forms  of  Japanese  ^  Effects  of  the 

Japanese  style. 

porcelain  and  faiencej  in  collections  and  in  commerce,  has 

had  a  great  effect  upon  the  taste  of  the  public  and  the  art 

of  the  period.    It  is  not  more  strongly  shown  than  in  the 

decorative  pottery  of  the  day,  whether  of  French  or  British 

manufacture.    The  spirit  of  Japanese  decorative  art  has 

been  caught  in  both  countries,  as  the  ceramic  products  at 

the  exhibition  stalls  abundantly  proved.    In  this  result  we 

have  a  repetition  of  the  influence  exerted  a  century  ago 

upon  potting  in  Europe,  when  in  fact  the  importation  of   original stimu- 

"china"  stimulated  Europeans  to  undertake  the  manufact-  mlvSig^^^t^ 

ore.   Thus  the  same  influences  which  served  to  plant  and  ^^^^^' 

force  into  activity  the  manufacture  of  porcelain  in  Europe 

have,  since  the  opening  of  trade  with  Japan  by  the  United 

States,  a  century  later,  vivified  and  greatly  advanced  the 

art 

The  British  potting  interests  have  not  only  had  the  bene-  British  pottery, 
ficial  influences  of  the  influx  of  Oriental  wares;  they  have 
been  spurred  on  to  greater  and  greater  achievement  by  the 
Continental  potters.    There  has  been  a  spirit  of  rivalry 
which  has  borne  much  fruit.    It  dates  back  and  owes  its 
existence   to   the   famous  Exhibition   of   1851,  and  was 
strengthened  in  1862  and  1867.     The  advance  of  Great    Great  advance 
Britain  in  the  manufacture  of  art  pottery  and  porcelain  has 
been  wonderful  since  1851,  placing  the  country  now  in  the 
front  rank  of  potting  nations,  and  making  it  the  rival  and  f^^t^^"   *^^ 
competitor  of  France.* 

The  thanks  of  the  writer  are  due  to  a  great  number  of       Recogniuon 
the  French  exhibitors,  who.  In  response  to  his  requests,  gave  French  exiubit- 
nanch  interesting  information  in  detail  concerning  their  pro-*'^'' 
ducts  and  esta.blishment8. 

*  Professor  Archer,  writing  of  the  exhibition  of  1873,  on  the  influence    Prof.     Archer 
of  international  exhibitions  as  records  of  art  industry,  says:  of  national  ezlii- 

"Already  the  extreme  ugliness  which  marked  the  attempts  at  deco-  Wtions. 
wtion  in  our  pottery  and  porcelain,  glass,  metal  work,  etc.,  at  the 
commencement  of  the  second  quarter  of  the  present  century,  and  which 
called  forth  the  pity,  if  not  the  contempt,  of  our  neighbors,  has  passed 
*^ay;  everywhere  may  be  noticed  the  dawnings  of  genuine  taste,  and 
innnmerous  instances  a  progress  which  places  us  on  a  level  with  for- 
®'gn  competitors."    (Brit.  Vienna  Beport,  in.) 
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Chraniole      of  CHRONICLE   OF   THE    PRINCIPAL   EVENTS   DIRECTLY   CONNECTED  "WITH 

evenU     in    the  

history   of    pot-  THE  MANUFACTURE  OF  POTTERT. 

tery. 

B.  G.  600  to  900  years.  Manofactare  of  enameled  bricks  in 
Nineveh  and  Babylon.  The  Museum  of  Practical 
Geology,  London,  coutains  several  specimens  of 
enameled  bricks  from  Babylon,  dating  some  600 
to  900  years  B.  C. 

B.  G.  185.  Manufacture  of  porcelain  supposed  to  have  com- 
menced in  China  between  this  date  and  A.  D.  87, 
during  the  Han  dynasty. 

A.  B.  600.  Porcelain  in  common  use  in  Ghlna,  and  sup- 
posed to  have  reached  its  greatest  perfection  about 
the  year  1000.  ^ 

1115.  Moorish  tiles  probably  introduced  in  Italy  at  the 
conquest  of  Majorca  by  the  Pisans. 

1200-1300.  Colored  tiles  believed  to  have  been  in  common 
use  in  Persia. 

1273-1302.  Earliest  tiles  of  the  Alhambra. 

1310.  Belft  ware  successfully  mnnufactured  in  Holland. 

Incised  or  graflto  (Sgraffito)  ware  largely  produced  by 
the  Italian  artists. 

1400.  Luca  della  Eobbia  born,  the  sculptor,  painter  on 
fdiencej  modeler  in  bronze,  and  supposed  to  have 
been  the  first  to  employ  stanniferous  glazes  in 
Italy. 
Encaustic  tiles  manufactured  in  Great  Britain,  at 
Malvern  Hills  and  other  localities. 

1475.  Earliest  date  noticed  on  any  piece  of  lustered  majolica 
of  the  manufacture  of  Maestro  Georgio.  Fortnum 
considers  a  piece  in  the  Sevres  Museum,  dated 
1489,  to  be  the  earliest  piece  of  lustered  ware  on 
record. 

1500.  About  this  time  Oriental  porcelain  was  imported  to 
Europe  by  the  Venetians  and  Portuguese,  and  in 
the  following  century  the  Dutch  imported  great 
quantities. 

1510.  Bernard  Palissy  born  about  this  date,  at  La  Ghapelle 
Biron,  Perigord. 

1540-1560.  Manufacture  of  majolica  in  a  flourishing  state. 

1540-1620.  Flemish  ware,  commonly  known  as  Or^  de 
FlandreSj  in  great  esteem  in  Great  Britain. 

1580.  About  this  date  the  earliest  known  production  in  Eu- 
rope of  pieces  of  porcelain  in  the  laboratory  of 
Duke  Francesco  de  Medici  at  Florence. 

1681.  Soft  porcelain  discovered  in  Italy  by  Francis,  Grand 
Duke  of  Tuscany. 
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1686.  Gold  purple  or  precipitate  of  cassias  discovered.         J^S^^^hiSi- 

1689.  Palifisy  died  in  confinemeDt  in  the  Bastile.  ♦"'y  <rf  pottery. 
1671.  Earliest  efforts  to  manufacture  porcelain  in  England, 

by  Mr.  John  Dwight,  at  Fulham. 

1674.  Manufacture  of  pottery  established  in  Liverpool  before 
this  date. 

1680.  Salt  glazing  said  to  have  been  discovered  in  Stafford- 
shire by  accident. 

1690.  Crouch  ware  first  made  by  Burslem  potters. 
Dresden  (Meissen)  porcelain  manufactory  established 

by  Augustus  II,  Elector  of  Saxony. 
1706.  Commencement  of  the  experiments  of  Tschirnhaus 
and  Bottcher,  two  alchemists  in  the  service  of  the 
Elector  of  Saxony,  leading  to  the  production  by 
Bottcher  of  the  first  hard  or  true  porcelain  in 
Europe,  but  of  a  dark  color. 

1709.  White  porcelain  made  by  Bottcher. 

1710.  Bottcher  appointed  director  of  the  manufactory  at 

Meissen. 
1716.  White  porcelain  of  good  quality  commonly  made. 
1720.  Paintings  on  porcelain,  and   gilding,  produced  at 

Meissen. 

1730.  Josiah  Wedgwood  born  at  Burslem,  England  ^  died 

1796. 
Bow  works,  England,  commenced  manufacture  of 
porcelain. 

1731.  Eandler,  the  sculptor,  superintended  the  modeling  of 

groups  and  figures  at  Meissen. 
1744.  St  Petersburg  porcelain  works  founded  by  the  Baron 
Ivan  Antinovitsn. 

1746.  Cookworthy  in  a  letter  mentions  that  a  person  had 

discovered  both  kaolin  and  petuntse  in  the  State 
of  Yirginia,  and  had  made  from  them  specimens 
of  porcelain.  The  same  party  professed  to  have 
purchased  the  whole  region  from  the  Indians. 

1747.  Porcelain  works  of  Blanquier,  Vienna,  Austria,  pur- 

chased by  the  Empress  Maria  Theresa,  and  made 
an  impenal  establishment. 

Porcelain  works  established  at  Neudeck,  Bavaria. 
1750.  Decoration  of  earthenware  and  porcelain  by  transfer 
from  copper-plate  prints,  believed  to  have  origi- 
nated with  John  Sadler,  of  Liverpool. 

Swansea  earthenware  works  established. 

From  about  this  date  the  true  Sevres  pdte  tendre  was 
manufactured  with  habitual  success. 
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eventotaSehkJ  Manufacture  of  porcelain  commenced  at  Berlin  by 

toryofpotteTy.  Wcgcly. 

1751.  Worcester  porcelain  works  established  at  Worcester, 
England. 
Foundation  of  the  Derby  porcelain  works,  England, 
by  Mr.  William  Duesbury. 

1765.  Discovery  of  kaolin  in  Cornwall,  by  William  Cook- 

worthy,  whose  attention  appears  to  have  been 
directed  to  the  subject  by  a  citizen  of  Virginia,  in 
1745. 
Works  established  atCoxside,  Plymouth,  England,  by 
Cookworthy  and  Lord  Camelford,  about  1755,  soon 
after  the  discovery  of  the  materials  at  Cornwall. 
Transferred  to  Bristol,  1774. 

1756.  Porcelain  works  removed  from  St.  Cloud  to  Sfevres. 
Manufacture  of  porcelain  attempted  at  Lowestoft. 

1770-1800  period  of  greatest  prosperity.    Works 
abandoned  in  1802. 

1757.  Eockingham  porcelain  and  brown  ware  made  at  Swin- 

ton,  on  estate  of  Charles,  Marquis  of  Eocking- 
ham. 

1758.  Neudeck  manufactory,  Bavaria,  transferred  to  Nym- 

phenburg,  near  Munich. 
1760.  Louis  XV  became  proprietor  of  the  Sevres  estabhsh- 

ment. 
Isleworth  pottery  established  by  Joseph  Shore,  of 

Worcester. 
1763.  Frederic  II  bought  the  Berlin  porcelain  works  and 

converted  them  into  a  royal  manufactor3\ 

1766.  Discovery  of  kaolin  in  France,  by  Guettard,  who  gave 

an  account  of  it  in  this  year  to  the  Acadimie  den 
Sciences. 

1766.  E^aolin  was  found  near  Limoges,  at  St.  Yrieix,  in 
abundance  and  of  good  quality. 

1769.  Hard-body  porcelain  introduced  at  Sevres  manu- 
factory. 

1772.  Porcelain  of  superior  quality  manufactured  at  the 
Shropshire  potteries,  under  Thomas  Turner,  from 
the  Worcester  works. 

1795.  Pinxton  porcelain  works  established  near  Alfretou, 

England.    Closed  about  1812. 
Wedgwood  died. 

1796.  The  "Marcolini  period"  at  Meissen  commenced. 
1800.  Calcined  bones  introduced  by  Spode  into  the  paste  of 

his  porcelain  at  Stoke-upon-Trent,  England. 
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1812.  Inspectiou  of  the  porcelain  works  at  Meissen  by  J^*  ovStli  ia^tSe  h£ 
Brongniart,  on  the  requisition  of  Napoleon  I.    The  ^^ry  of  pottery, 
greatest  secrecy  maintained  until  that  time. 
1813.  Nantgarw  (near  Cardiff)  porcelain  manufactory  estab- 
lished. 
1840.  Foundation  of  the  tile  manufacture  of  the  Mintons, 

Stoke  upon-Trent,  England. 
1864.  The  Austrian  imperial  porcelain  works  discontinnod* 
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LIST  OF  THE  JURY  AND  OF  THE  AWARDS  GIVEN  IN  CLA 

20,  CERAMICS. 

CEBAMICS. 

lAst  of  the  jury, 
Messrs. 

Jury  in  Class  RoBBBT , France. 

20}  Cenmios.      ^  ^  ^^^  Count  Wladimir  Dzibdusztcki — Anstria-Hnngary. 

De  Luynes France. 

Dubouch6(A.) France. 

Franks  (Augustus  W.). .England. 

GiisvE  (P.  P.) Sweden  and  Norway 

Bbrnabei  (Dr.) Italy. 

MoREAU  (A.) China. 

Kawara Japan. 

Tubino(F.) Spain. 

Lb  Chevalier  de  Pobnbb  (C.  ) Austria-Hungary. 

Lambert Belgium. 

Thomsen  (Prof.  A.) Denmark. 

Barriat Persia,  Siam,  Moroc 

Tunis,  andAunauL 

Salvetat France. 

Peulliee France. 

BliLET Frances 

Barluet... France. 

JOUBNAULT France. 

Rousseau France. 

NiLSSON Sweden. 

Fischeb -w  .Hungary. 


Awaids 
Class  20; 
CUfeanuos. 


AWARDS. 


GBAND  PRIZES. 


Diplomoi  of  honor  equivalent  to  a  grand  medoL 

Grand  Prises.  The  exhibits,  collectively,  of  the  Japanese  ex- 
hibitors  Japan. 

Cher  (The  manufacturers  of  hard  porcelain  of 
the  Department  of  the) France. 

Limoges  (The  manufacturers  of  hard  porcelain 
of  the  Department  of) France. 

Sevres  Manufactory France. 

GRAND  BIEDALS. 

Bapterosses  (F.) France. 

Deck(T.) France. 

Mintons England. 
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GOLD  MEDALS.  ^,  -^^J^^        ^ 

Glass  20: 

BochFrtre* Belgium.  Ceramics. 

Boch  Fr^res  &  Cie France.  Gold  medals. 

Boalenger  (A.-J.-B.)  France. 

fioQlenger(H.)  &  Cie France. 

Brown- Westhead  (T.-C),  Moore,  &.  Co England. 

Champigneulle France. 

Copeland  ( W.-T. )  &  Sons  {rappel) England. 

Doulton  &  Co England. 

Fischer  &.    Miog,    Lad  wig    Meig    &    Rudolf 
Fischer Austria- Hungary. 

Gibus  &Redon France. 

Gien  (Faien<erio  de),  adniinistrateur  d61^gu^: 
6.  GoDdoiu France. 

Gillet(E.) France. 

Ginoii Lisci  (Marquis  L.) Italy. 

Gastai&berg  Fabriks  Intrese  Senler Sweden. 

Hacho  &.  P^pin,  Lohalleur  Pr^res France. 

Haviland  &  Cie France. 

Hiotiyen  Japan. 

Huart(P.  d')  Freres   France. 

King-teh-chen  (Imperial  Manufacture  of) China. 

K6ran-Sha Japan. 

Loebnitz  (J.-P.)  Francew* 

Miyagawa Japan. 

Montagnon France. 

MoUer&Cie France. 

Pickman^  Cie «. Spain. 

Pillivnyt(C.)  &  Cie France. 

Poayat  (E.) France. 

Eorstrands  Aktiebolag Sweden. 

Shippo  Kuaisha Japan. 

Soyez  (P.) France. 

Tiiilehes  et  Soci^t^  de  Construction  de  Wiener- 
berg  Austria-Hungary. 

Viellard(J.)  &  Cie France. 

Vlon(D.)  &  Baury France. 

Wedgwood  (Josiah)  &  Sons England. 

Worcester  (The  Royal  Porcelain  Works  Com- 
pany)   England. 

Zsolnay  (G.) Austria-Hungary. 


SILVXR  BfEDALS.  SOTer  medals 


Arabia  (Fabrique) Russia. 

Atelier  d'Application  de  Vl^oole  Municipale  des 
Beaux-Arts  de  Limoges France. 

Aubry  (J.) France. 

BarbizetFils France. 

Barreaa(L.) France. 

Beau  A  Porquier France. 

Bossot France. 

Baoqaet(M.) France. 
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Award*        in  Carr  (James) United  States. 

Ceramics.  Castellani  (T.) Italy. 

Silver  medal.     Cliu-Pao China. 

Clauss  (M. ) France. 

Cool  (Mme.  de) Franco. 

Cybnlski  (C. ) Rnssia. 

Dalpeyrat  &  Lot France. 

Damousse France. 

Daubron  Frferea France. 

Debacker  (L.)  France. 

Delaisse France. 

Demartial  Sc  Talandier   France. 

Eichler Anstria-Hnngary. 

Ernie France. 

Gaidan France. 

Godin  (J.)  &,  Delaherche France. 

Go68e  (P.  Vve.) France. 

Ipsen  (Vve. ) Denmark. 

Kakimoto Japan. 

Kanzau  (D.) Japan. 

Klammerth Austria-Hungary. 

Kopsch  (H.) China. 

Kunzi  Bendicht Switzerland. 

Lacroix France. 

Laurin France. 

Lefort  &  Jouvo France. 

L6vy  (C.)  &  Cie France. 

Mac6 France. 

Machereau France. 

Mafra(M.-C.) Portugal. 

Manuel  Soto  Tello Spain. 

Manufacture  do  Faiences  de  Saint-C16ment France. 

Marounaka Japan. 

Manger  &,  fils  &,  Letu  lils France. 

Maw  &  Co England. 

Meyer France. 

Milet  (O.)  &  Massier  (C.) France. 

Minton,  Hollins,  &  Co England. 

Mol  (A.  de) Belgium. 

Monnier  (E. ) France. 

Parvill^e  (E.) France. 

Pinder,  Bourne,  &  Co England. 

Pinto  Basto Portugal . 

Poyard France. 

Pull France. 

Sand  &  Cie France. 

Sazerat Franco. 

Schopin , France. 

Schutz  Frferes Austria-Hungary. 

Simon  &  Cie Franco. 

6ooi6t6  Cdramiquo  de  Maestrioht —  Netherlands. 

Soci6t6  ludustrielle  ot  Artistique  de  Monaco  . .  .Principality  of  Monaoi 

Spinaci  (J.) Italy. 

Tanzan Japan. 

ThomasCA.) France. 
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Tortat France.  ^^^"^       ^ 

CIms  20* 
Tourteau  (E.) Belgium.  Ceramics. 

Tarner(W.-M.) : China. 

Dlysses-Besnard  (J.  J.) France.  Silver  medal.. 

Valitfino  (H6ritiers)    Spain. 

Villeroy  &  Bocb Luxemburg. 

Virerent  Fibres  &  Fils France. 

Wang-Tai,  at  Chulou  .   Cochin  China. 


BRONZE  MEDALS.  Brouze  medals 

A\>4 Japan. 

Aclams  &  Bromley England. 

AXlix  (Demoiselles  M.  &  B.) France. 

Allnand  aln^  (The  heinj  of  F.) France. 

A-v-iaseau  (E.) France. 

Axil)!^ France, 

Barthe,  de  Galard,  Clorc,  &  Cie France. 

Binder  (Ve.) France. 

Beimcci  &  Latti Italy. 

Blot  (P.) France. 

Bodmer  &  Biber Switzerland. 

Boissinion  (do) France. 

Brownhills  Pott-ery  Company  (The)    England. 

Campbell  Brick  and  Tilo  Company  England. 

Carrier Franco. 

Celli^re France. 

Cliarbonnier  frftres France. 

Cbarlot  fils France. 

Chevallier  (Demoiselle) France. 

Cliwaa  Mei China. 

Campagnie  des  Honill^res  do  Hugauas Sweden. 

Craven,  Dunhill,  &  Co England. 

C ucamy  (P.)  {rappel.) Spain. 

^t>ange(F.)   Belgium. 

*^Qrtout France. 

-'^^vignon  (Me.  Noemi) Belgium. 

^«laDge(lI.)  Italy. 

«lin Belgium. 

iffloth  Pore  (A.) France. 

cbousajt  Fr6re« France. 

^noyer(Vc.) France. 

"■^-^^les  d'Art  Industrial  de  Bombay British  Indies. 

^^^ward8(J.) England. 

^^»n8t  Beruardt Austria-Hungary. 

-^^udero(P.) Spain. 

^^er(C.) Switzerland. 

*^abrique  de  Sacavem Portugal. 

^^ryKadal(B.)  Spain. 

^«miam(ComteA.) Italy. 

*  oannaintraux  Courquin France. 

L  '^owLoong China. 

I  ^*116 France. 

m         ^a«ialdo(J.) Spain. 
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^^»d»        inGannet,  Mari,  Gairard,  &  Cie France. 

Cenuniot.         Ganvin France. 

Gille France. 

Giranlt(P.) France. 

Gossin France. 

Gouyernement  (Le)  dn  Maroc Morocco. 

Goyane  Fran^aise France. 

Hattori  (T.) Japan. 

Houry  (Ch.) France. 

Howell,  James,  &  Co England. 

Hubandi^re  (De  la)  &  Cie France. 

Hntan  ( J.*B.~£. }...... .... ............. ... .... Fiftncc. 

Kakato Japan. 

Kato  (G.) Japan. 

Kato  (K.) Japan. 

Kawamoto  (H.) Japan. 

Kawamoto  (M.) Japan. 

Kiotz France. 

Koumamoto Japan. 

BroAcemedalB.  Konnick  (De)  Fr^rea Belgium. 

Labarre(Ve.) France. 

Lafont  (M.) France. 

Langeron  (P.) France. 

Lefront  (A.-T.-M.) France. 

Levy  (Ch.) France. 

Lizo  (J.) Portugal. 

Majorelle  (A.) France. 

Mallato  (M.) Portugal. 

Ott&Brewer United  States. 

Pannier-Laoche  &  Cie France. 

Perez-Moneo  (A.) Spain. 

Peynisson lYance. 

Pinot  (Ve.) France. 

Poiret  (R.) France. 

Pnisoye  (Miles.  M.  &  W.) France. 

Revol  (G.,  P6re  &  Fils) France. 

Rigal  &  Sanejouand France. 

Robillard France. 

Roy  (G.) France. 

Sa  Majesty  Imp^riale  le  Shah  de  Perse Persia. 

Samson  Fils  aAn6 France. 

Schenk  Trachsel Switzerland. 

Sergent(T.-V.) France. 

Simizon  (O.) Japan. 

Simizon(R.) Japan. 

Simpson  (C.  L.) China. 

Slowak(F.)aln6 Austria-Hungary. 

Soci^t^  des  Fabricante  R^unis  de  Vallauris France. 

Soci^t.^  des  Kaolins  de  Limoges  et  de  la  Haute- 
Vienne France. 

Stiff  (J.)  &  Sons England. 

Takahashi Japan. 

Tani(S.) Japan. 

Thibauit France. 

Vargas  &  Mayorga  (M.) Spain. 
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Vendrioh  &  Sonne Denmark.  ci^^^^        *" 

'W^al[^(E.) Japan.  Cenn^ca. 

"Woodook : France. 

T^eeiakoa Japan.  Bronie  medals. 

(J.) Anstria-Hnngary. 


HONORABLE  MXNTION.  Hooomble 

A^iyamo-Aiglii Japan. 

AUcrton(C.)&8on England. 

Aolri(T.) Japan. 

Airaghi&Boni Italy. 

Aj-tigues  Frferes France. 

A.al)ert(E.) France. 

A.ixta Japan. 

Bailey  (W.  &J.  A.^ England. 

Baiatte France. 

3&teB,  Walker,  A  Co   England. 

3a^aza  Francisco Spain. 

3Azin(Dame) France. 

Bellion  (Dlle.) France. 

Hlachet,  Palaye,  ^Repellin France. 

Blot(J.-C.-E.) France. 

Boderon  de  Yermeron  (Dame) France. 

Bohn(L.) France; 

Bompard  Fr6re8  &  Cie France. 

Boni(A) - Italy. 

Bonlanger France. 

Bonasard  (D. )    France. 

BrisDchon  ain^ France. 

Brioon(Dlle.) France. 

Chambid  moniclpale  de  Campo-Maeor Portugal. 

Champein  (Veuve) France. 

Cifka(W.) PortngaL 

Coblentz  France. 

Collective  deGr^ce((2ip?dm«) Greece. 

Collectivity  du  b6n6gal  (dipJSme.) Senegal. 

Commmission  Centrale  do  LiBboiine Portugal. 

Comptoir  du  Gabon France. 

Congtancia  Compagnie Portugal. 

Corplet i France. 

Couttet  (Dame) New  Caledonia. 

Cubertafon France. 

Cirnha France. 

^^«c<wire(A.)  France. 

^Iforges France. 

I'^teinerman France. 

J^llmdon(Dame) France. 

^'iboi8(A.)P6re&Fil8 France, 

^Pont France.  f 

hovM Russia. 

%«mUe8(Maiquis  d') France. 

Pabr.  de  Poterie  de  Ziegler Switzerland. 

^^Carl Austria-Hungaay. 
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Awards        in  Farina  (A.)  &  Kila Italy. 

Class  20* 
Ceramics.  Ferreira-Pinto PortagaL 

Fita  Sc  Rovira (M.) • Spain. 

Garcia  de  Montalban  (F.) Spain. 

Ganeta  (F.) Spain. 

Gasparoli  (DUe.  Maria) Bolgium. 

Girard  (A.) France. 

Giraud France. 

Godin  Richard France. 

Gontran-Esnard  (Dame)    France. 

Goode(T.)&Co England. 

Gossart France. 

Gonillet France. 

Greber  (P.)    France. 

Gantemala Gantemala. 

Ginstiniani  (M.) Italy. 

Guthrie Victoria. 

Higoati Japan. 

Hope  &  Carter England. 

Johusson  (K.-E  ) Norway. 

Kato  (M.-N.) Japan. 

Kleniowski  (J.) Russia. 

Honorablemcn.Ladroyt(E.) France. 

tions.  Lamego  (Veuve) Portugal. 

Lamonnierio  &  Bobillot Fi'ance. 

Landry France. 

Leclaire  (L.-L.)    France. 

L^obardi    France. 

Leprince  (L. -A.-A.) England. 

Lesneur France. 

L^vdque France. 

Lorderean France. 

Lonis (J.) France. 

McLaughlin  (Miss  L.) United  States. 

Maltby  (Dlle.E.) Belgium. 

Maltby  (Dlle.  G.) Belgium. 

Manufacture  deToury-Lurcy 

Marchand  (Dame) French  New  Cah 

Martinique France. 

Matsoumoto  ( Y. ) ^ Japan. 

Mercier-Pageyral France. 

Meyer  (E.) Denmark. 

Minghetti  &  Fils Italy. 

Moreau  &  Tristan France. 

Mori(Y.) Japan. 

Nagasaki Japan. 

Nugent  (Dlle.  de) France. 

Oliveira Portugal. 

Orilla  Filsaln^ France. 

Outi(Dlle.  M.) France. 

P^richon  (Dlle.) France. 

Perrignon  de  Fr6noy  (Dlie.  A. ) Belgium. 

Perrot  &  Mayor Switzerland. 

Picazo  (J.) Spain. 

Quinter France. 
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Baedler&Pilz France.  Awards        in 

Bichard(Mme) France.  Ceramics. 

Ruiz-Canela  (J.) Spain. 

RivifererO.  de) France.  Honorableineii 

Roll^(A.) France. 

Ronget(Dele) France. 

Rosseiot New  Caledonia. 

Sacada(K.) Japan. 

8a  Ms\je8ta  le  Roi  de  Slam  (dipldme) Siam. 

8oQ  Altesse  Royal  le  Dey  de  Tunisie  (dipUhne) . .  Tanis. 

Sanchez-Cabellero-Mauael Spain. 

Sanchez  ( Antolin) Spain. 

8chou(P.-C.) Denmark. 

Schmidt  Lndmilla Austria-Hungary. 

8chnler(H.) Canada. 

Sens  Flares Luxemburg 

Smizou(R.) Japan. 

Simpson  (W.  B.)  &  Son England. 

Soci^t^des  Coliettes France. 

Sonchet&Cie. France. 

Tagakui Japan. 

Takk8(V.) Austria-Hungary, 

Thooft Netherlands. 

Torquay  Terra  Cotta  Company England. 

Vaca8(P.) Spain. 

VanImmer8eel(Dlle.  H.) Belgium. 

Vanx.Bidon(  Dlle.de) France*. 

Vignon(C.) France. 

Vivien  (E.) France.^ 

Wadia(F.) Austria-Hungrry. 

Yamjula(M.) Japan. 


COLIJkBORATOBS.  AwMcdfl  to 

ooilaborators : 

GOLD  MEDALS.  OoWmedali. 

Avisae  (Manufnoture  de  Sevres) France. 

Personnel  (Le)  de  la  Manufacture  de  Sevres 
(*pWw«) France. 

SILVER  MEDALS.  Silver  medal* 

Arnonx(L.) England. 

H»lot France. 

I^n^Tiet(C.) France. 

^e.^rat France. 

Tinworth  (George) England. 

9  P  B  — -VOL  3 
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celaiu,  ceramic  statuary,  etc. 


BMOI.ASD. 

(Grmfito  tile  by  Solon.) 
41  BHtM  Poltrr. 
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OBBAT  BBITAIN. 

GREAT  BRITAIN. 


^^Eiabiematic     ^^^  potteij  industry  of  Great  Britain  was  largely  repre 
British  Potter,    sentcd  at  Paris,  as  will  be  seen  from  the  following  list,  com 
prising  the  best- known  establishments  of  Staffordshire  anc 
Worcester. 

LIST  OF  EXHIBITORS. 

List  of  Exhibit-  ADAMS  &  Bromlet,  manufacturei's ;  Victoria  Worka^  Hanley,  Siafford$km 
**"•  Jasper,  m^ollca,  and  engraved  Rockingham  ware ;  fountains ;  larg 

lion;  flower-pots;  vases;  jugs;  bread-trays;  cheese-trays;  spittoons 
match -stands;  dessert  ware;  flat  candlesticks;  tea  ware;  tiU-tk-tit 
sets;  flower- baskets;  fruit-dishes;  tripods;  oval  and  square  jardi 
iii^€8'j  gardeu-seats;  inkstands;  brackets;  butters;  smaiil ornaments 
egg-stands ;  flower-troughs. 

Allerton,  Charles,  &  Sons,  china  and  earlkdnware  manufacturen 
Park  fVarkSj  Longtonj  8tafford$hire.  Earthenware  china,  consistinj 
of  sanitary,  dinner,  tea,  and  toilet  ware ;  luster  ware. 

Bailey,  W.  &  J.  A.,  earthenware  and  glass  manufacturers ;  Jlloa,  Scoi 
land.  Earthenware;  Rockingham  tea-pots,  coffee-pots,  and  filters 
cane  ware;  tortoise  (mi^iolica);  cut,  engraved,  and  pressed  tabl 
glass ;  gas  globes. 

Bates,  Walker,  &  Co.,  earthenware  manufacturers;  Dale  Hilly  Burslem 
Staffordshire.  Dinner,  dessert,  toilet,  tea,  and  breakfast  ware ;  sani 
tary  ware;  jugs,  tea-pots,  and  kettles;  sign-boards;  letters;  porce 
lain  weights;  thermometer;  scales;  goods  for  druggists,  perfumer? 
photographers,  iron-mongers,  stationers,  etc.,  and  for  artists'  use 
punch-bowls;  spirit  barrels;  garden  ware;  jet  and  terra-cotta  vasef 
etc.,  variously  decorated  with  colored  dips;  patent  tea-pots,  kettlei 
jugs,  etc.,  with  automatic,  self-locking,  self-adjusting  covers;  ''in 
destructible  ware,"  very  hard  and  vitreous. 

The  Brownhills  Pottery  Company,  earthenware  and  china  mant 
facturcrs,  Brownhills;  works,  Tunstally  Staffordshire,  Dinner  and  dei 
sert,  tea,  and  toilet  ware;  printed,  enameled,  painted,  and  gilde 
vases  and  ornamental  goods;  black  glazed  ware;  floor  and  roof  tilet 
ridge  tiles,  etc. 

Brown- WE8THEAD  (T.  C),  Moore,  &  Co.,  manufacturers  of  china  an 
earthenware;  Staffordshire  Potteries  and  Royal  Victoria  Works,  Hat 
ley.  China  and  fine  earthenware  in  every  variety  of  table,  dessen 
tea,  and  toilet  ware;  ornamental  goods  in  china,  parian,  and  nii 
jolica;  sanitary  ware;  tiles,  plain  and  ornamental,  for  floors,  borden 
mural  decorations,  flower-boxes,  names  of  sti*eets,  railway  stationi 
etc. 

The  Campbell  Brick  and  Tile  Company,  manufacturers  of  enoausiu 
geometricaly  and  majolica  tiles,  Stoke-upon- Trent.  Encaustic  and  gee 
metrical  tiles  for  pavements  of  public  edifices  and  private  buildings 
glazed  cncaiistic  tiles  for  hearths  and  fire-places;  glazed  earthen  war 
and  majolica  tiles  for  mural  decorations;  slabs  of  tiles  to  show  thel 
application;  tesserae,  and  slabs  of  mosaic  made  from  same;  build 
ing  bricks,  ridges,  roofing- tiles,  etc. 

COPELAND,  W.  T.,  &  Sons,  manufacturers  of  porcelain,  etc.,  and  inventors^ 
London ;  works,  Stoke-upon-Trent,  Staffordshire,  Art  productions  in  por- 
celain, ceramic  statuary,  etc. 
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^■■ 
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Cravxn,  DuNNiiXy  6l  Co.,  encaustic,  geometrical,  and  majolica  tile  manu-  obbat  ukitaix. 
fiu^»rer8,  Jaekfidd  H'orks,  near  Ironhridge,  Shropshire.    Encaustic  and 
geometrical  flooring  tiles  for  churches,  conservatories,  vestibules, 
halls,  corridors,  etc. ;  majolica  and  glazed  tiles  for  hearths  and  fire- 
pliMes;  dados  and  ornamentation  of  interior  and  exterior  walls  of 
buildings;  printed  and  painted  art  tiles  for  furniture,  grates,  and 
pilasters;  enameled  tiles  for  walls  of  baths,  kitchens,  stables,  etc. ; 
two  fire-places,  completely  fitted  to  exhibit  tiles,  and  made  by  the 
Coalbrookdale  Company. 
Daniel,  A.  B.,  &  Son,  man^facturer8  of  and  designers  in  china,  earthen- 
ware,  and  table-glass,  London,     Table  services  of  every  description; 
toilet  services;   ornamental  china,  and  objects  of  art  in  ceramic 
manofacture;  majolica  and  earthenware;  table-glass,  engraved,  cut, 
and  plain. 
DouiTON  &.  Co..  potters,  Lambeth,  London,    Fountain  in  Doultou  ware, 
in  spiral  form,  representing  twenty-two  Scripture  subjects,  designed 
and  executed  by  George  Tinworth;  panels  in  terra  cotta,  decorated    LiatofBxhfbft 
with  Doalton  ware,  representing  Scripture  subjects ;  heads  from  the  ^^' 
antiqae  in  terra  cottn,  set  in  Doulton  ware. 
DouLTON  &  Watts,  potters,  Lambeth  Pottery,  London, 
Doulton,  Henry,  &.  Co., potters,  Lambeth,  London;  works,  Smithtoick  and 
Rowkjiy  Regis,  Staffordshire,  and  St.  Helens,  Lancashire,    Terra  cotta 
applied  to  fine  art ;  Lambeth-Fatence. 
Edwabds,  John,  white  granitemanufacturer,  Fenton,  Staffordshire,    White 
granite  tea,  dinner,  toilet,  and  jug  services,  white  and  ornamented. 
Gardnbb,  John,  &  Sons,  lamp  manufacturers,  London,    Earthenware; 
artistic  blue  printed  table  ware ;  filters  in  English  wedgewood ;  /o'i- 
e»ce  and  gris  (stone  ware)  on  Major  Crease's  principle. 
Goods,  Thomas,  ^  Co.,  depot  for  Minton^s  china,  London,    Etchings  on 

china,  by  Mr.  William  Goode ;  porcelain  and  m^olica,  by  Minton. 
Gr££n,  James,  and  Nephew,  glass  manufacturers  and  designers,  Lon- 
<^.   The  terra-cotta  productions  of  the  ^*  Torquay  Terra  Cotta  Com- 
pany.*' 
Hopes  &  Carter,  earthenware  manufacturers,  Burslem,  Staffordshire, 
Table,  tea,  dessert,  and  toilet  ware,  in  earthenware,  both  decorated 
iu^  plain ;  vases,  tea  pots  and  jugs  in  earthenware,  decorated  both 
'      in  white  and  jet. 
Howell,  James,  &,  Co.,  inventors  and  producers,  London,    A  series  of 
clocks  aud  other  objects  in  the  early  English  Queen  Anne  and  Jaco- 
^n  styles,  inlaid  with  panels  and  plaques  ot  faience,  etc.,  showing 
the  application  of  ceramic  art  for  decorative  purposes ;  selected  speci- 
Qiens  of  art  pottery ;  a  collection  of  original  paintings  on  china  and 
fcSence  by  artists  and  amateurs. 
•'onks,  George,  &  Sons,  Trent  Potteries,  Stoke-upon-Trent,    China,  ma- 
jolica, and  earthenware. 
^I*RINCE,  Louis  kimk  Augustin,  painter  and  designer  on  enamel  and' 
^isa,  etc. ;  Leeds  School  of  China  Painting,  Leeds.    Paintings  on  en- 
^el,  china  ware,  etc.;  vases,  dishes,  slabs,  tiles,  etc.,  painted,  cu- 
peled, and  gilded  in  various  styles ;  al^  miniatures,  etc.,  on  enamel. 
^W&  Co.,  manufacturers  of  encausli*}  and  other  tiles,  Benthall  Works,, 
^rosely,  Shropshire.    Encaustic  tiles ;  geometrical,  pictorial,  and  Ro- 
<tian  mosaics,  for  pavements,  hearths,  etc.;   enameled  and  glazed' 
t^les,  plain  and  decorated,  for  wall  lining,  fire-places,  baths,  etc.  ;*• 
^Und-painted  art  tiles,  and  large  slabs  and  plaques,  for  fire-place 
^lays  and  inlaying  in  wood  and  stone  work ;  architectural  majolica 
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OBBAT  BRITAIN.       for  pilastoFs,  striDg-courses,  cbimney-pieces,  and  fenden ;  a  ooUection 

of  tiles,  tazzas,  etc.,  in  luster,  being  a  reprodnction  of  the  medisDTal 
art ;  terra  cotta  plant-markers,  etc. 

MiNTON,  invenioTB  and  manufacturers  of  tiles  and  pottery;  China  Works, 
Stoke-upon-Trent  and  London,  Vases;  ornaments;  dinner,  desserty  tea, 
breakfast,  and  toilet  services,  in  white,  painted,  and  enameled  earth- 
enware; porcelain  pdtesur-pdte ;  white  and  colored  parian;  n^jolica 
and  palissy;  Indian  ware;  faience  (fOtron  (Henry  II);  Persian  ware; 
white,  printed,  enameled,  and  hand-painted  art  tiles  and  mosaics. 

MiNTON,  Rollins,  &  Co.,  inventus  and  manufacturers ;  Patent  life  JVorks, 
Stoke-upon-TYent,  Plain  and  encaustic  tiles,  glazed  and  unglazed; 
embossed  majolica  tiles;  art-painted  and  enameled  tiles;  ceramic 
mosaic. 

PiNDAB,  Browne,  &  Co.,  earthemware  maH^facturers,inventorSy  jBurtlem, 
Staffordshire,  Vases,  Jars,  plaques;  dinner,  dessert,  tea,  and  toilet 
services;  sanitary  ware,  such  as  table-tops  with  basins,  plug-basins, 
etc. 

Ths  Rotal  PoRCBijaN  Works  Company,  manufacturers  amd  invenUirs 
(B,  W,  Binns,  F.  S,  A,,  managing  director) j  Worcester,  Porcelain  in 
vases  and  services ;  ivory  porcelain  in  vases,  statuary,  and  services ; 
vitreous  brown  ware  for  services ;  decorative  objects  in  Japanese  taste ; 
jeweled  porcelain ;  Worcester  enamels  on  porcelain. 
List  of  Exhibit-  gjiFF,  James,  &  SONS,  stone  ware  and  terra-cotta  manufacturers^  London 

Potterjfy  London,  Vases,  jugs,  water-filters,  etc.,  in  the  new  deco- 
rated Lambeth  ware,  only  once  tired,  etched,  colored,  and  glazed  in 
the  unbumt  clay ;  brown  and  white  stone-ware  bottles.  Jars,  etc. ; 
specially  hard  body  and  brilliant  glaze,  intensely  vitrified. 

The  Torquay  Terra  Cotta  Company,  manufacturersy  JBUl  Cross  Pot- 
tery, Torquay.  Statuettes  of  classical,  historical,  and  original  design; 
vases  with  enamel  decoration,  over  and  under  glaze ;  plaques  painted 
in  enamel;  jugs,  water-bottles,  fiower-pots,  etc. 

Watcombe  Terra  Cotta  Company,  fine-art  potters,  Watoombe,  South 
Dtfvon,    Fine-art  pottery  in  glazed  and  biscuit  ware;  statuettes,  etc. 

Wedgwood,  Josiah,  &  Sons,  potters,  Etmrin,  Stoke-upon-Trent,  Staf- 
fordshire, and  London,  Wedgwood's  fac-similo  of  the  original  Port- 
land vase ;  a  cabinet,  decorated  with  jasper  plaques,  illustrative  of 
Chaucer,  Shakespeare,  and  Milton,  modeled  and  designed  by  C.  Toft ; 
jasper  vases  and  plaques ;  bas-reliefs,  models,  and  designs ;  a  chim- 
ney-piece and  paneled  superstructure,  decorated  with  plaques  and 
vases  painted  under  glaze  on  colored  bodies,  by  T.  Allen  and  other 
painters;  a  pair  of  large  Greek  vases,  brown  body,  painted  under 
glaze,  painted  by  Allen ;  a  pair  of  china  Renaissance  vases,  subjects 
firom  Milton;  two  large  swan  vases,  earthenware,  painted  in  blue 
underglaze,  subjects  "Triumph  of  Flora"  and  "Samson";  pair  of 
vases,  subjects  from  the  Odyssey ;  pair  of  Greek  vases,  painted  in 
color  underglaze,  subjects  "Orpheus  and  Eurydice";  pair  of  Ren- 
aissance vases,  same  style,  nymphs  and  Amorini;  pair  of  Greek 
vases,  imitatiou  red  granite  bigomian  ware;  an  application  of  glass 
engraving  to  pottery;  various  vases  and  plateaus  painted  with 
flowers,  figures,  and  landscapes,  by  various  painters. 

yn^t^  MINTON,  STOKS'JTPON-TBENT, 

The  outline  list  of  objects  sent  by  the  Mintons  gives  but 
a  fiEdnt  idea  of  the  extent,  richness,  and  beauty  of  the  ex- 
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hibit  of  the  products  of  these  renowned  china  works  and  of  oi«at  britaix. 
the  art  studios  connected  with  them.    The  great  variety  of  Minton  exhibit, 
beautiful  objects  was  contained  chiefly'  in  a  quadrangular 
court,  fitted  with  exterior  and  interior  cases,  and  designed 
by  K.  Norman  Shaw,  B.  A.    Both  within  and  without  the       b.  Norman 
walls  of  this  space  there  was  a  profusion  of  the  triumphs 
of  the  potter's  and  the  decorator's  skill,  from  the  ordinary 
vase  to  the  reproductions  of  the  faience  WOiron^  the  paint- 
ings of  Mussill,  and  the  pdte-sur-pdte  of  Solon.     British    ^^^*^^ 
potters  could  look  with  pride  to  this  exhibit  as  an  exemplar 
of  their  art,  and  lovers  of  art  everywhere  could  rejoice  in  it 
as  the  exponent  of  a  power  in  art  culture  enshrined  in  en- 
during clay  and  enamel.    The  great  progress  which  has 
been  made  at  these  works  in  all  departments  is  largely  due 
to  the  generous  appreciation  of  the  possibilities  of  the  in- 
dustry by  the  present  head  of  the  establishment,  C.  Minton 
Campbell,  M.  P.    The  Mintons  received  one  of  the  three 
grand  medals  given  in  this  class,  the  other  two  being  given    Gnndmedai. 
to  French  exhibitors. 

MussiWs  paintings.  MuiMiir a  paint- 

ings. 

The  birds  and  flowers,  by  this  artist,  in  underglaze  enamel  undergUue 
colore,  are  well  known  to  connoisseurs  in  the  United  States.  *°*™* ' 
Some  of  his  best  work  shown  at  Paris  was  upon  two  enor- 
mous vases  of  the  dark-red  body  with  which  the  Minton 
works  have  achieved  such  success  in  vases,  plaques,  and 
tiles.  These  vases  were  five  feet  high,  permitting  the  birds 
and  orchid  flowers  to  be  of  the  size  of  life.    For  brilliancy  , 

and  accuracy  of  coloring  and  of  drawing  these  pieces  could 
scarcely  be  excelled,  and  no  description  suffices  to  convey  a 
conception  of  their  beauty.  A  large  vase  of  dark-gieen 
body,  with  pseudo-bronze  trimmings  in  the  Chinese  and    va«M  in  Chi- 

T  noao  and  JaoaD* 

Japanese  style,  has  recently  been  im[>orted  by  the  Messrs.  eae  atyies. 
Tiffany  &  Co.,  of  New  York,  and  is  decorated  by  Mussill  in 
the  same  style  as  those  shown  at  the  Exposition.  Storks 
or  herons  and  aquatic  plants  and  flowers  constitute  the 
decoration.  The  wliite  water-lily  of  full  size  seems  to  stand 
out  iu  relief  from  the  surface.  All  this  beautiful  painting  is 
^i^erglaze,  being  thus  incorporated  with  the  body  and  pro- 
tected by  the  glassy  covering,  while  the  brilliancy  and  depth 
0^  coloring  is  enhanced. 

^^  Wge  pair  of  vases  in  turquoise-blue,  decorated  by  Mr.    PiUbniy. 
^^Ury,  also  deserve  special  mention. 


Fo-lvr. 
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There  was  also  a  pair  of  tall  vases  of  Pompeiiaa  design, 
.  paiDted  by  Mr.  Foster,  witli  dancing  women  after  Bourier, 
and  a  set  of  twelve  de- 
sert plates  on  which  Mr. 
Boulietniu  lias  painted  a 
series  of  pictures  copied 
from  Joscpli  Vemet. 

Tlie  painting  is  exe- 
cuted upon  the  vases 
when  in  the  biscuit  state, 
and  tbc  artists  are  able 
to  pimt  upon  it  with  the 
underglaze  colors  with 
all  the  d  ibh  and  freedom 
of  one  ufsing  water  or  oil 
colors,  bO  that  every 
touch  of  the  brush  re- 
mains 

Some  trays  in  soft 
paste  porcelain  were 
beautifully  decorated  by 
paintings  after  Teuiers.  There  were  some  beautiful  plate:e 
of  earthenware,  octagonal  in  form,  in  red  and  gold  decoia^ 
tion,  liUe  the  early  English  copies  at  the  Worcester  works 
after  Japanese  patterns.  Other  plates  were  of  celadon  green 
body,  with  perforated  borders  and  gilt  in  panels ;  some  io 
porcelain  showed  a  contraction  in  baking  of  one-qnarter  01 
an  inch  more  than  the  faience. 

Mixed  clays — pdtcckangeante. 

One  of  the  interesting  features  of  the  Mintons'  manufact 
ure  is  the  number  of  colored  bodies  used  in  the  art  vases  auc 
pieces  of  decorative  ]>orcelain.  Most  of  the  porcelain  vasei 
are  molded  of  colored  bodies,  often  of  dark  olive-green,  sad 
as  oside  of  chrome  imparts.  Some  very  curious  pieces  ii 
the  exhibit  were  formed  of  a  combination  of  these  clayt 
laid  together  and  joined  but  not  intermixed,  so  as  to  pro 
dnee  a  marbled  or  mottled  effect. 

These  combinations  are  formed  by  taking  scraps  auc 
pieces  of  the  bodies  of  dififerent  color,  such  as  are  left  ovei 
in  making  vases  and  plaques.  These  mixtures  give  what 
is  known  as  "scroddled"  ware  among  the  potters.  "Tor- 
toise-sheU  ware"  had  a  similar  origin. 

Yarions  colored  slips  are  employed,  to  the  number  of  a 
dozen  or  more,  upon  the  elaborate  vases  in  bands,  fillets,  and 
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doDtilated  ornaments  with  good  effect    This  is  really  one  qmat  bbitaik. 
form  of  pate-^ur-paie  decoration.  Minton  exhibit. 

Of  p&U-changeante  there  were  several  pieces.    It  is  a  pecu-  Pdu-ehangtamu. 
iiar  chameleon-like  ware — a  jiorcelain — which  appears  of  one 
color  by  solar  light  and  another  color  by  gaslight.    In  the 
daylight  it  has  a  grayish  or  celadon  green  color,  and  at 
night  it  appears  pink.    This  kind  of  paste  was  compounded 
bj  the  chemist  Rcgnault  when  director  of  the  Sfevres  estab- 
lishment. 

Henri-Detix  ware.  Henrt-Dnm. 

The  Mintons'  display  contained  several  pieces  of  copies, 
reproductions  of  the  famous  Henri-Deux  ware,  or  faience 
d^CHron. 


it. 


Of  the  original  ware,  there  are  said  to  be  only  55  pieces  known.  History  of  the 
Tliere  are  20  enumerated  iu  the  list  of  photographs  of  specimens  in  the*^'*'*'"'*  d'Oiron. 
collection  at  South  Kensiugiou,  including  2  in  the  Louvre.  Brongniart 
*-«i  hi^  treatise  says  that  about  37  were  known  in  France.*  This  ware 
"^^  always  excited  great  interest  among  collectors  and  connoiseeurd, 
^*5*sed  upon  its  intrinsic  beauty  and  novelty  aud  its  extreme  rarity. 
'^1*©  pieces  have  sold  for  fabulous  prices.  An  aigui^rcy  or  ewer,  belong- 
*^g  to  Mr.  Magniac  was  purchased  for  £80  at  the  sale  of  M.  Odiot's 
collection  in  1842,  and  shortly  after  was  sold  for  £9G,  and  has  since  been 
'^^lued  at  £2,000.  A  circular  x^lateau  iu  the  South  Keusinglou  Museum,  Historic  pieces. 
Purchased  origiually  by  M.  Espoulart,  of  Mans,  for  £3  49.,  was  bought  iu 
^Q57  for  £140.  At  the  sale  of  the  collection  of  the  Comr^i  de  Pourtal^s, 
*^  \Iarch,  1H65,  the^Biberon'  was  purchased  by  Mr.  Malcolm  for  t ho 
*^m  of  £1,100.  This  Biberon  is  one  of  the  best-known  specimens 
^f  the  ware.  A  capital  figure  is  given  in  Bronguiart,  pi.  xxxvii.  It 
stands  a  little  over  10  inches  in  height,  and  bears  the  arms  of  France, 
^^tb  a  coronet,  and  the  initials  and  emblems  of  Diane  de  Poitiers.  The 
^^phere  and  armorial  bearings,  which  appear  on  so  many  specimens,  in- 
'^icat^,  beyond  doubt,  that  this  ware  was  the  favorite  at  the  brilliant 
*^nrt  of  Francis  I,  and  Henry  II.  Its  origin  was  for  a  time  in  doubt, 
^^ci  has  been  the  subject  of  much  speculation,  but  it  is  now  conceded 

^l^at  it  was  made  at  Oiron,  in  the  southwest  of  France. 

*•  In  composition  it  is  Sk  faience  of  superior  quality,  the  paste,  according 

^  an  analysis  by  M.  Salvetat,  of  the  Sevres  laborat<ory,  consisting  of— 

Silica 59  CompoeitioB. 

Alumina 40.24 


99.24 


^^tbont  lime  or  magnesia,  and  only  a  trace  of  iron.  It  withstands  high 
&ring  without  change,  and  is  qult«  white.  M.  Salvetat  was  also  satis- 
fied that  the  glaze  did  not  contain  tin.  Brongniart  notes  the  fact  that 
tliis  white  earthenware  body  was  made  iu  Franco  long  before  the  first 
attempts  to  manufacture  white  earthenware  in  Great  Britain,  which 
^J^tesfrom  the  end  of  the  seventeenth  or  the  beginning  of  the  elght- 

^'At  that  time  the  most  interesting  specimens  were  in  the  possession 
of  M.  Saurageot,  M.  Odiot,  M.  Preaux,  and  M.  Count  Portal^.  The 
Ceramic  Museum  at  Sevres  had  only  two." 
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BDth  c«iitiuy.     Bnt  the  disUnguiBliiug  peculiarity  of  the  Henri-Deax 
be  described.     The  omameDtatioii  ia  inlaid,  filling  ia- 
cisions  or  depressions  iu  the  Ijody, 
though  flush  with  the  aarface.     For 
thla  fllllng  paates  colored  with  ocber 
— ^  were  chiefly  tised,  aail  the  designs  in 

jink  general  appear  of  an  ochery  brown  or 

yellowish  color  on  the  white  ground- 
work, Bnt  black,  bine,  pink,  and 
green  colon  are  known.  It  is  be- 
lieved that  this  inlaying  was  accom- 
plished by  means  of  molds,  the  intri- 
cate interlacing  designs  being  Grst 
carved  npon  a  model,  fixim  which 
casta  were  taken.  The  past«,  pressed 
in  the  molds  so  formed,  received  the 
designs  in  intaglio,  and  the  8pac«a 
were  afterwards  filled  with  a  soft, 
colored  past4!,  the  whole  operation 
being  similar  to  that  of  making  en- 
Tine  examples  of  this  ware 
were  also  shown  by  tbia  firm 
at  Vienna  in  1873. 

T  Etching  on  purcelain. 

lu  tlic  collection  of  Mintons'  i>oreeIaiu  shown  by  Mr.  W. 
Goode  there  are  some  curioaa  etchings  ii]>on  the  glazed  sur- 
face of  porcelain  vases,  executetl  by  Jlr.  W.  Goode  as  au 
amateur.  The  process  consists  in  first  covering  the  surface 
with  a  black  varnish,  through  which  the  design  is  drawn 
with  a  sharp  steel  point  down  to  the  glaze.  By  the  appli- 
cation of  Huoric  acid  the  glaze  is  dissolved  away  and  a  fine 
depressed  Hue  results.  The  varnish  is  then  removed  and 
some  strong  color  or  gold  is  rubbed  into  the  depressed  lines, 
and  the  piece  is  ready  for  reflring  in  a  kiln,  by  which  the 
glaze  is  softened  and  the  color  or  gold  is  covered  and 
securely  held.  Mr.  Goode  has  made  several  pieces  for  his 
amuacment  and  has  presented  examples  to  the  museums  of 
St.  Petersburg,  Vienna,  Berlin,  and  South  Kensiugton. 

P&U'Sur-puU,' 

Solon's  work  in  paste  cannot  be  described.  Mintons' 
court  was  enriched  with  a  profusion  of  examples,  and  all  of 
*  The  natare  of  this  prooesj  is  fairly  indicated  by  the  name.  It  is 
literally  past«-Dpon-paste.  It  is  by  no  means  a  new  process,  being  one 
long  known  and  used  in  China  for  decoration  of  porcelain  and  in  Indis 
for  common  ware.  It  was  first  introduced  in  Europe  at  Sevres  In  1817, 
ander  Ebelsian.    The  process  cuusists  in  taking  a  thin  mixture  of  the 
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It  18  not  a  process  of  molding,  but  of  Bcnlpturing,  and  can  no  more  be 
lepiodnced  mechanically  than  can  a  Madonna  of  Raphael. 
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tiie  highest  degi-ee  of  merit,  on  vases,  plaques,  and  plates,  obbat  BUTAn. 
There  was  no  sign  of  wearying  in  well-doing  by  this  master-  MJntonexhibiiu 
artist  in  clay.    His  work  is  incomparably  superior  to  that  ^5^^"    p^^- 
of  any  of  his  imitators,  far  surpassing  in  art  value  the  best 
examples  of  tigure-subjects  from  the  kilns  of  Sevres.    He 
alone  ^ly  and  satisfactorily  unites  skill  in  the  technique 
of  the  paste  and  glaze  and  the  genius  of  sculptor  and  de- 
signer.    His  favorite  subjects,  as  is  weU  known,  are  the 
female  form,  Cupids,  and  cherubs.    He  delights  in  illustrat- 
ing the  pranks  Cupid  plays  with  the  hearts  of  maidens. 
A  few  illustrations  from  photographs  of  some  of  the  pieces 
are  presented.    Upon  one  of  the  plaques,  with  a  dark-green 
background  of  porcelain  forming  the  body  of  the  plaque, 
Cupid  is  seen  modeled  in  white  paste,  standing  on  the  cap- 
ital of  a  column,  driving  a  team  of  four  maidens  by  silken    Plate  a. 
cords  attached  to  their  wrists.    The  attitude  of  Cupid  with     °^  ^* 

his  outspread  wings  and  the  more  than  half-willing  thral- 
dom of  the  maidens  command  our  admiration. 

In  the  companion  piece,  a  plaque  of  equal  size^  four   piatei. 
maidens  are  chaining  Cupid  to  a  block.  ed."  °^ 

The  flat  sides  of  pilgrim  bottles  for  decorative  purposes 
are  suitable  to  this  class  of  work.  They  are  made  either  of 
dark  gnreen  or  red  porcelain.  On  one  pair  Cupid  is  seen 
seated  by  the  side  of  a  basket,  with  a  needle  in  one  hand 
and  a  heart  in  the  other,  looking  intently  at  the  heart  as  if 
he  recognized  it  and  hesitated  before  putting  it  on  the  string 
of  hearts  at  his  side.  The  companion  bottle  shows  Cupid —  piate  5. 
here  a  half-grown  youth — seated  with  a  basket  of  hearts 
between  his  knees,  while  he  picks  them  out  one  by  one  and 
tosses  them  over  his  shoulder. 

On  another  long  plaque  we  have  Cupids  at  supper,  four   piatei. 
of  them  seated  on  tall  stools  at  table,  with  a  central  female  "Cu^s^^^^ 

per* 
porcelain  paste  and  laying  it  cm  the  plaque  or  vase  as  a  painter  lays  on 

colors,  except  that  the  design  ^s  to  be  in  relief  and  the  lights  and  shades 

ftn  to  be  dne  in  part  to  the  greater  or  less  thickness  ol'  the  paste  laid 

on.   The  paste  is  nsnally  white,  while  the  body  or  ground  work  is 

^ker  in  color,  usually  a  dark  olive-green,  a  brown  turquoise  blue,  or 

ft  Mack.    After  laying  on  a  sufficient  thickness  for  the  figures  of  the 

design  the  artist  scrapes  or  works  away  portions  of  it  until  the  proper 

Sickness  and  form  are  secured.    The  translucenoy  of  the  fired  paste       PdUsur-pdu 

permits  the  dark  background  to  "show  through'*  more  or  less  in  the'*"^"**** 

^bin  places,  while  the  thicker  portions  stand  out  whiter  ancl  appear  in 

^igh  relief,  like  the  white  figures  of  an  onyx  cameo.    By  firing,  the 

^fftnslacency  of  the  design  is  heightened,  and  the  glaze  sinking  into  it 

And  uniting  it  with  the  body  forms  the  whole  into  one  homogeneons 

ffiABS,  with  an  etherial  liquidity  which  is  both  subtle  and  delicious. 

It  is  not  a  process  of  molding,  but  of  sculpturing,  and  can  no  more  be 

'^prodnced  mechaoically  than  can  a  Madonna  of  Raphael. 
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aiTJB.  fipire  holding  a  baby  Cupid  and  feeding  him  with  pap  from 

eihibit  a  spoon.    Another  little  fellow  on  the  floor  han  his  head  in 

tlie  bowl.     (See  Plate  1,  frontiBpiece  to  this  reiwrt.) 

ii  va«e.  In  the  Amorini  vasee,  style  of  Lonis  XVI,  thirty-eight 
inches  high,  an  illustration  of  which  is  aime}:ed,  the  body 
is  a  celadon -green,  with  a  zone  or  belt  in  the  upper  jMrtion 
of  a  fine  bine  color,  on  which  Solon  has  worked  a  number 
of  Cupids,  who  are  busily  engaged  in  breaking  chains  of 
iron,  and  other  Cupida  are  rejoicing  over  roses  that  take 
their  phices.  These  vases  are  richly  gilt,  and  for  support- 
ers have  each  a  group  of 
Cupids  or  Amorini,  fine- 
ly modeled  in  oxydized 
silver. 

There  are  many  small- 
er works  ill  pi'itesur- 
pdle,  such  as  table- 
plates,  piiper- weights, 
and  trays.  In  one  of 
the  trays  a  giil is  repre- 
sented junijiiitg  over  a 
rope  held  by  Cupida. 
In  this  the  pastes  used 
have  been  slightly  tint- 
ed, as  also  in  some  of 
the  plates  and  smaller 
plaques,  the  hair,  and 
sand  al-stiiiigs,  and  por- 
tions of  the  draper)'  are 
laid  on  in  colored  paste. 
But  the  chief  work  of 
Mr.  Solon  is  the  large 
vase  in  Etruscan  form. 
Fig.  X-A«u»ini  v„Me,  MintOM.  siiucheshigh.andmod- 

i^'^eled  for  the  Min  tons' works,  from  the  original  iu  theNaplee 
'""-  Museum.  Having  a  full,  oviform  body,  it  gave  amjile  surface 
for  tho  beautiful  bas-relief  Solon  has  modeled  upon  it.  Th^ 
■""■■  subject  is  Cupid  lecturing.  But  Cupid  is  hero  not  a  chubby 
child,  but  a  beautiful  youth.  He  stands  on  a  tribune  iu  tb  - 
center,  whUe  ilisposed  about  him  as  au  audience  are  grou[^ 
of  maidens,  some  fifteen  or  twenty  in  all,  iu  various  atfc- 
tudes.  The  modeling  of  the  figures,  in  every  detail  of  fon^ 
expression,  and  draperj',  is  masterly  and  the  perspective  : 
remarkable.  This  piece  deserves  to  be  ranked  as  a  chx^ 
d'ceuvre. 
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remarkable.    This  piece  deserves  to  be  ranked  as  a  chef- 
d'cduvre. 


PdU-tur-pAte  by  Solon. 
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THE  ROYAL  POBOELAIN  WORKS,   WORCESTER.  QBMAl  hbitalx. 


These  works,  with  Mr.  R.  W.  Bmus,  F.  S.  A.,  managing  iamtsrork8,wor 
director,  and  B.  P.  Evans,  inana^ei  and  secretary,  made  a    u.  w.  Linna, 
most  attractive  aud  instructive  display  of  the  specialties  of   e.  p.'Kvama. 
the  works,  notably  of  vases  oL  ivory-porcelain  and  colored 
gold,  illustrating  the  manufacture  of  ])rocelain  in  Europe 
in  the  sixteenth  contury ;  dessert  services  in  the  old  Wor- 
cester and  in  the  spirit  of  Japanese  designs ;  specimens  of 
pressed  china  and  of  variously  decorated  vases  aud  services 
of  china,  painted,  enameled,  and  gilded. 

The  interior  of  their  most  attractive  court  was  filled  with 
choice  productions,  especially  the  two  large  flagons  with 
recessed  sides  in  panel,  holding  figures  in  relief  illustrating 
the  work  of  the  potter  and  decorator.  All  the  products 
exhibited  gave  most  satisfactory  evidence  of  progression 
and  improvement  since  the  exhibition  in  Vienna  in  1873, 
and  at  Philadelphia  in  187G. 

The  manufacture  of  fine  porcelain  was  commenced  at    History  of  to9 
Worcester  in  the  year  1751,  and  the  first  royal  patent  was  "*"*  * 

given  in  1789.    The  undertaking  originated  chiefly  through 
the  exertions  of  Dr.  J.  Wall,  a  physician  with  chemical  skill    Dr- J- Waa 
and  artistic  tastes.    As  early  as  the  year  1763  the  produc- 
tions of  the  establishment  were  highly  esteemed.    Dr.  Wall, 
at  au  early  date,  applied  the  process  of  transferring  printed    Printed      de- 
desigos  to  a  glazed  surface  to  the  decoration  of  his  porce-  l^L.  ^^    ^'* 
lain.    The  earliest  known  date  of  this  print-ed  ware  is  1757, 
upon  a  jug  now  in  the  collection  of  the  Museum  of  Practical 
Greology,  London.    The  design  is  in  black,  over  the  glaze, 
and  the  pieces  so  decorated  were  exposed  to  the  heat  of  the 
enamel  kiln  only.     The  invention  of  underglaze  printing        undergiaze 
soon  followed,  the  designs  being  transfered  to  the  unglazed  p^^**°s* 
biscuit    Bobert  Hancock,  who  had  studied  under  Ravenet    Bobort    Han 
at  the  enamel  works  at  Battersea  in  1750,  was  the  engraver 
of  the  early  designs  for  transfer. 

The  earliest  Worcester  porcelain,  according  to  Mr.  Binns,*  vvoroSSter*^****  r^ 
was  made  of  a  frit  body,  and  he  thinks  that  the  following  ^^^^^ 
formula  is  similar  to  that  used  by  Dr.  Wall :  Sand,  120 
parts;  gypsum,  7 ;  soda,  7 ;  alum,  7;  salt,  14;  and  niter, 
40.  After  fritting,  it  was  crushed,  and  75  parts  were  mixed 
with  15  of  whiting  and  10  of  pipeclay.  The  glaze  used 
contained  38  per  cent,  of  red  lead,  27  of  sand,  11  of  ground 
flints,  15  of  potash,  and  9  of  carbonate  of  soda.    For  com- 

•  "A  Centar>'  of  Pottiog  in  the  CMty  of  Worcester,  being  the  History  f.\  ^;^  ?.cS. 
of  the  Boyal  Pon^lain  Works  ftoin  1751  to  1851,"  by  R.  W.  Biuiis,  F.  8.  *"ff  *?f|!^" 
A.,  1865,  p.  40.    Also,  in  De  La  Boche,  ^^ British  Pottery  and  Porcelain." 
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GREAT  BRITAIN.  mQn  waFG  Bii  liiferior  paste  was  made,  containing  steatite. 
u£°^ork  JwoT-  "^^  ^^^^  *  body  less  dense  than  the  other,  and  of  a  yellow- 

ceeter.  jgh  GOlor. 

Attention  was  early  given  to  the  imitation  of  Chinese 
and  Japanese  wares,  induced  by  the  high  estimate  in  which 
Oriental  i>orcelain,  or  china,  was  then  held.  And  with  that 
depraved  pandering  to  public  prejudice  which  seems  to  be 
one  of  the  great  vices  of  the  ceramic  art,  false  marks  were 
sometimes  affixed,  especially  to  these  early  imitations. 

Trade  marks.  A  cresceut  is  ouc  of  the  earliest  ordinary  marks,  as,  also, 
a  script  W.y  and  afterwards  the  name  or  initials  of  the  firm, 
either  stamped  in  or  printed.  A  Chinese  fretted  square, 
marked  in  blue,  was  frequently  employed.  Oriental  charac- 
ters were  also  marked  in  blue-  on  some  of  the  pieces,  and  a 
specimen  in  the  Geological  Museum  has  the  Dresden  mark 
of  two  crossed  swords  in  blue  under  the  glaze. 

Lord  Dudley's     At  the  Vienna  Exposition  in  1873  specimens  were  shown 

tea  set. 

of  the  beautiful  tea-set  presented  to  Lord  Dudley  on  his 
Turquoise  marriage.  The  decoration  consists  of  turquoise  blue  enamel, 
put  on  in  drops  near  together,  so  that  the  surface  appears 
to  be  thickly  set  with  turquoise.  Each  cup  and  saucer  is 
carefully  mounted  in  a  stuffed  morocco  case.  The  small  set 
of  6  pieces  was  valued  at  $6,000. 
cUuSn7*      ^^      The  softness  of  tone  of  the  delicate  cream  or  ivory  tint 

porcelain  of  this  establishment  is  well  known.    Its  resem- 

Depoiishing.  blaucc  to  ivory  is  greatly  increased  by  a  process  of  depolish- 
ing  which  has  lately  been  adopted.  This  removes  all  the 
vitreous  appearance  from  the  surface,  and  leaves  it  with  the 
peculiar  dull  luster  of  the  ordinary  surface  of  ivory.  Some 
statuettes  treated  in  this  way  looked  like  ivory  carvings. 
Gold- work  ornaments  show  with  greater  effect  on  this  sur- 
face. This  ivory  paste  is  generally  supposed  to  contain 
phosphate  of  lime  in  the  form  of  bone-dust,  but  I  am  assured 
that  it  does  not.  Bone  porcelain  is  whiter.  The  ivory  paste 
evidently  molds  well,  suture  lines  being  visible  on  many  of 
the  pieces.  It  partakes  of  the  nature  of  soft  paste,  bat  it  is 
not  the  same. 

Japanese  style.  The  Japanesque  style,  or  "  motif ^^  prevails  throughout  the 
decorative  products  of  the  Worcester  works.  We  note  par- 
ticularly a  black  paste  or  background  on  which  landscapes 
are  painted  in  the  distance;  and  in  the  foreground  Japanese 
designs,  such  as  branches  of  trees,  peach  blossoms,  butter- 
flies, and  birds,  are  boldly  drawn.  The  black  of  the  back- 
ground is  intense,  and  sets  off  to  great  advantage  the  blue 
and  other  coloi-s  used  in  decoration. 
There  were  some  examples  of  inlaying  white  paste  in  the 
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dark-colored  body,  much  in  the  same  way  as  the  Eenri-Deux  qrkat  BBrrAPr. 

ware  is  made.  ij^i^^. 

Some  vases  in  the  collection  were  molded  of  two  clays  in  ce«ter. 
a  peculiar  way,  the  designs  in  relief  being  firet  worked  into 
the  depressed  parts  of  the  mold  by  a  brush  with  colored 
clays,  as,  for  example,  such  decorative  objects  as  leaves, 
flowers,  and  arabesque  patterns,  and  then  the  body-clay  being 
cast  apon  and  uniting  with  them,  forming  one  homogeneous    Molding  in  two 
mass,  but  with  the  designs  of  one  color  and  the  body  of  *^^**"* 
another  color. 
The  examples  of  open-work  or  pierced  porcelain  were  par-    Open-work  or 

pieroed      porce- 

ticularly  good.  In  some  of  this  class  of  work  the  openings,  lain, 
after  baking,  were  filled  with  vitreous  glazes,  or  enamels, 
and  then  rebaked,  so  that  the  enamels,  in  fusing,  filled  the 
spaces  with  a  semi-transparent  glass,  producing  a  beautiful 
effect  on  holding  the  piece  between  the  eye  and  the  light. 
This  ware  will  be  recognized  as  similar  to  the  "  rice-porce-  chincto  rice- 
lain"  of  China.  Another  form  of  the  process  is  the  execu- 
tion of  a  design  in  the  body,  which  b€KM)mes  so  completely 
filled  in  the  glazing  that  it  is  invisible  from  the  outside,  and 
is  seen  only  when  looking  through  the  side  in  a  strpng 
Kght. 

The  old  patterns  and  designs  of  the  Worcester  works  are  oid  woroetter 
extensively  reproduced.  One  of  the  table  services  on  exhi-  p**^*™** 
bition  was  made  in  molds  that  are  now  over  100  years  old. 
^t  is  decorated  with  beautiful  paintings  and  gold  ornaments 
*u  reUef.  It  is  marked  with  the  modern  Worcester  mark. 
lie  old  Worcester  ware  is  extensively  imitated,  and  collect- 
^i^  should  always  be  on  their  guard. 

Some  beautiful  results  are  obtained  by  painting  peacocks       Noreities  in 
^^^t^der  glaze  and  adding  gilding  above.  The  colors  are  brought  E^.     *"*  *^    ' 
^*xt  admirably.    The  establishment  has  brought  forward 
^Ome  novelties  in  glazes  and  in  colors  and  in  the  applica- 
5^on  of  gold  in  several  colors.    Ten  plaques  were  shown, 
*^iistrating  the  colors  and  the  application  of  new  "  marble" 
«zes.    A  tablet  of  under-glaze  colors  showed  the  range  of 
lors  and  shades  in  use  at  the  works.    The  carmiue-red  is 
rticularly  bright.    As  an  example  of  the  use  of  gold  in 
^H»ration,  a  dish  or  plaque,  ornamented  with  marine  shells 
relief,  and  engraved,  was  particularly  good.    The  gold 
as  massive  and  thick,  and  in  several  differeiv  shades  of 
lor. 


Specimens  were  shown  of  enameling  in  the  Limoges  style,    Limoges  style 
porcelain,  by  the  late  Thos.  Botts,  and  of  the  successM    Tbomas  Bott«. 
X^">t)duction  of  artificial  aventurine — gold-stone — decoration 
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ORKAT  BRITAIN.  WEDOWOOD,  BTOKE-VPON-TRENT. 

Wodgwood.  The  prestige  of  this  renowned  establishment  at  Etrnria 
is  not  likely  to  wane.  The  proprietors  have  caught  the 
spirit  of  progress,  and  evidently  intend  to  be  in  the  front 
rank  as  producers  of  novelties  and  of  art  pottery.  The 
exhibit  was  highly  creditable.    As  would  be  expected,  the 

iteiief  plaques,  relief  plaquc^  in  Wedgwood  style  were  numerous,  some  of 
them  cast  in  the  old  molds  and  others  from  new.  Among 
the  latter  was  a  plaque,  9'  6"  wide  by  24'  broad,  of  a  pale 
olive-green  color,  on  which  were  modeled  in  white  paste 
the  figures  symbolizing  the  seven  ages  of  man,  after  Walter 

Walter  Crane.  Crane,  by  G.  Toft  (No.  81).    This  was  sold  e-arly,  at  11  guin- 

6.  Toft^ 

eas. 

Black  basalt       Black  basalt  and  jasper  ware  was  shown  in  great  variety. 

wnite  jasper.  A  pair  of  vascs  in  black  basalt  and  white  jasper  ware,  stand- 
ing with  the  pedestals  about  2'  high,  and  the  subject  of 
the  decoration  the  apotheosis  of  Homer,  were  sold  at  £70. 

Copy  of  the  Pe-  There  was  a  fine  copy  of  the  Pegasus  vase,  being  a  repro- 
duction  from  the  original  molds  of  the  vajse  designed  and 
modeled  by  Flaxman,  of  which  there  are  only  two  in  exist- 
ence—one in  the  possession  of  Sir  Dudley  Coutts  Marjori- 
ban'ks;  and  the  other  being  lately  sold  by  Messrs.  Christie, 
at  auction,  for  700  guineas,  from  the  celebrated  collection  of 
Dr.  Gibson. 

Many  of  the  plaques  were  decorated  with  new  designs, 
by  G.  Toft. 

Pdu-twr-j^u.  The  firm  has  also  given  attention  to  the  production  of 
porcelain  vases  in  variously-colored  bodies,  with  patesur' 

Rhead.  pate  dccoration,  chiefly  by  Hhead.    For  one  pair  of  vases 

he  has  chosen  Egyptian  subjects.  The  modeling  is  fair,  but 
rather  stiff  and  rigid  in  effect,  looking  as  if  molded  rather 
than  laid  on  with  a  free  hand.  The  paste  and  gazing  are 
excellent.  Eleven  different  colors  of  paste  and  slip  could 
be  counted  on  these  vases.  Another  vase  with  a  dark 
olive-green  body,  at  least  on  the  surface,  is  decorated  in 
pdte-surpdte^  by  the  same  artist ;  subject,  Mercury  bringing 

Gra/uo.  Paudora  to  earth.    There  was  also  some  grafito  work. 

Tabieand  toilet  Ordinary  pottery  for  table  and  toilet  use  is  made  in  great 
variety  by  the  Wedgwoods.  Some  of  the  toilet  sets  in 
monotinta  were  very  attractive.  They  also  exhibited  a  com- 
plete dinner  and  tea  service  in  the  celebrated  cream-colored 
Queen  Charlotte  ware,  commonly  known  as  queens  ware. 

T.   C.    Brown.  T.  O.  BROWN  WE8THEAD,  HANLEY. 

weathead.  j^  ^^^  collection  shown  by  this  enterprising  firm  there 

were  many  interesting  objects,  especially  the  new  colored 


ware. 
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Stone-ware  bodies — the  cream-colored  of  Welsh  clay,  the  qhkat  bbitaik. 
lavender,  amd  the  celadon.    Many  of  these  were  shown  in  ^'Jithiad^"*^' 
dinner  and  toilet  sets  of  new  design.    Among  other  striking  ^»>»t' 
objects  a  group  of  tigers,  modeled  or  molded  in  one  piece  of  Group  of  tigew. 
earthenware,  attracted  attention.    The  group  was  executed 
by  Mr.  Marshall,  from  life,  at  the  Zoological  Grardens.    The 
oval  base  is  about  5'  &'  long.    The  firm  also  exhibited 
candelabra  in  Palissy  ware  9  feet  high,  and  a  series  of  Poiiwyware. 
rabbits  in  earthenware  in  a  variety  of  comical  attitudes,  as 
modeled  by  Leonce,  who  keeps  rabbits  for  the  purpose  of   Leono«- 
stndying  their  movements  and  positions.     There  are  also 
some  large  plaques,  painted  by  the  same  artist,  repres43nt- 
ing  tropical  plants,  palms,  and  paroquets,  in  brilliant  color- 
ing. 

DOULTON,  LONDON. 

To  the  Messrs.  Doulton  we  owe  the  revival  of  art  pottery    Douiton's   ex- 
in  the  ordinary  clay  body  and  salt  glaze  of  stone- ware,  the 
same  in  substance  as  the  body  and  glaze  of  the  common 
gray  pots  in  daily  household  use.    The  possibilities  of  art 
iAclay  have  foun<l  in  Doulton,  in  our  time,  their  great  ex 
emplifier.    The  objects  so  made  not  only  have  beauty  of  character    of 
form  and  decoration,  but  they  are  remarkably  strong  and 
<}Qrable.    No  duplicates  are  made ;  each  piece  has  an  indi- 
^duality  and  a  character  of  its  own.    Molds  are  not  used. 
The  potter  "throws"  and  fashions  the  clay,  as  of  old,  upon  ^.^•^®*^1I?'^'^ 
^be  wheel,  and  the  clay,  while  still  green  and  unbaked,  passes 
^txi  the  hands  of  the  decoriator,  t^  h.>  cuts,  carves,  and  in- 
^^^es  the  dasigns.     Small  ornaments  in  body  of  another 
^^lor  are  also  added  in  lines  or  bands.    Some  colored  slips   ornamented  by 

j^  *•     carving  and  col- 

^^^  used,  and  a  few  metallic  oxides  contribute  to  the  rich-  ored  aUpa. 
'^^ss  of  coloring  which  the  final  glazing  in  the  open  salt- 
S'laze  kiln  imparts.    The  high  heat  and  the  unequal  distribu- 
^on  of  the  oxydizing  fiames  give  varied  and  unexpected    varied   coior» 
fects  upon  the  coloring,  which  is  generally  extremely  rich  U^"*^  ^  ^^^ 
tone,  the  dark  browns,  grays,  and  olive-greens  predom- 
ating.    In  all  this  work  the  Doultons  have  been  ably  aided 
*^^  a  corps  of  artists,  who  may  be  said  to  have  been  edu- 
bt^d  at  the  works  or  in  the  adjoining  Lambeth  art  school, 
was  at  this  school  that  the  genius  of  Tinworth  was  first    Tin^orih. 
^^'^icognized  and  encouraged,  with  what  result  the  admirers 
^^^  his  masterly  works  over  Europe  and  America  cai\  appre- 
^^i^te.    From  ^  poor  boy,  hanging  about  the  vestibule  of  the 
^•^^  school  he  so  longed  to  be  permitted  to  enter,  he  now 
^tiands  foremost  in  the  corps  of  Lambeth  artists,  and  sends 
OTit  the  little  terra  cotta  relief  panels  of  Scriptural  scenes, 
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Htase*  Bu-lov. 


□BsiT  BBTTiiM.  vhicb  comoiaDd  the  admiration  of  such  artists  ae  I>or6  ac 
sonitun'a    si-  MeisBouiiier. 

Visitors  at  the  Centennial  Exiiibitioii  will  remember  tl 
pulpit  in  tfcrra  cotta  and  the  baptismal  font  iu  Uoultoc: 
display,  both  of  which  were  adorned  with  Tiuworth's  tera 
cotta  carvings.  These  and  the  two  large  panels,  5'  by 
owcu  now  In  ill  terra  cotta,  illustrating  scenes  in  the  Gardeo  of  GeU 
tionui  Muaeum.  Bemane,  are  now  in  the  ceramic  hall  of  the  National  Muset= 
at  Washington.  At  the  Paris  Exposition  one  of  TiuwortH 
Tinworth'a  chief  works  was  the  fountain  in  the  court  of  the  Pavilion 
the  Prince  of  Wales,  on  which  he  lavished  his  skill  iu  mc 
eling  the  various  scenes  described  in  the  Bible  in  wbB 
water  is  mentioned,  such  as  Bebecca  at  the  well,  Moses- 
the  rushes,  and  the  conversion  of  water  into  wine.  T^ 
artist  was  at  that  time  eugageil  upon  the  reredos  for  C 
cathedral  at  York.  His  work  njion  the  vases  and  stone-ws 
columns  an<l  architectural  details  is  well  known  for  its  bc» 
ness  and  treedom  of  outline. 

The  aTt  work  of  the  Misses  Barlow  is  also  well  kno^ 

and  has  contributed  largely  to  the  suticess  of  the  Doul£~ 

ware.     Miss  Hannah  Barlow,  like  Rosa  Bonheur,  excel» 

drawing  animals.    But  Miss  Barlow  uses  a  sharp  steel  p»i 

and  boldly  incises  'fc 

line  in  the  soft  clay  « 

the  sides  of  vases  an 

on  panels.     Some  n 

markable  specimensc 

her   work  were  to  bi 

seen    on   Doulton'i 

stand,  particularly  oi 

a  large  pair  of  vaaei 

ilanking  the  etitrancc 

On  these  Misa  Barloi 

had  drawn  groups  o 

tigers  from  studie 

niado  from  life  at  th 

Zoological  Gardeni 

The  effect  of  thes 

I  drawings,  especiall 

I  on   smaller  objects 

such  as  jugs,  flagoui 

etc.,  is  heightened  by 

FiQ.  <•— DoirKoii-tM™  jus.  preliminary  coating  c 

liglit-colored  Blip  overlaying  the  stoue-ware  body.    The  ii 

cised  lines  cut  through  this  lighter-colored  coat  to  the  darke 

giound  underneath  it. 
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Another  novelty  in  Doulton  ware  is  the  application  of  a  orkat  britaix. 
ii^ht-colored  slip  or  body  with  a  brush  to  the  surface  of  the  hiSt^***°  *    ^'^' 
'^^are,  by  which  any  desired  design  is  formed  on  the  surface, 
being  a  true  pate-sur-pate  process.    The  examples  were  nu-    Pdu^urpdu. 
laQerous  and  satisfactory. 

The  Doultons  also  manufacture  a  soft  earthenware  body 
^^with  a  frit  glaze,  known  as  Doulton  faience.  This  is  deco-  ^ajfence. 
x^ated  at  the  works  under  glaze,  in  somber  tints,  and  also  in 
l3right  colors,  plants  and  flowers  being  the  prevailing  sub- 
jects. Blackberry  blossoms  on  a  dark  blue  background 
i:ftpon  a  large  circular  plaque  were  an  especially  pleasing  sub- 
Ject. 

HOWELL,  JAMES,  <i  CO.,  LONDON.  Howell,  James, 

Sl  Co. 

This  firm  exhibited  not  only  a  collection  of  decorated  pot- 
tr^ery;  they  had  in  addition  a  series  of  clocks  and  other  ciockcuaen. 
objects,  in  the  early-English,  Queen  Anne,  and  Jacobean 
styles,  inlaid  with  panels  and  plaques  of  faience^  etc.,  show- 
ing the  application  of  ceramic  art  for  decorative  purposes, 
selected  specimens  of  art  pottery  and  a  collection  of  original 
I>aintings  on  china  and  faience  by  artists  and  amateurs. 

These  objects  were  grouped  in  a  tastefully  designed  and 
convenient  court,  and  were  much  admired.    The  clocks, 
especially,  with  their  quaintly  decorated  tile  faces  and   ciock  fkceannd 
plaques  in  blue  and  white,  were  very  attractive,  especially  ^^"^ 
to  those  who  in  building  and  furnishing  are  reverting  to  the 
styles  in  vogue  in  the  days  of  Queen  Anne. 

These  clocks  are  made  to  harmonize  with  early  English 

and  Queen  Anne  architecture,  and  to  suit  drawing  or  dining    Queen    Anne 

rooms  or  the  library  or  hall.    The  wood- work  of  the  cases 

■t$  of  ebonized  cherry,  or  of  oak  or  other  wood.    The  chief 

I>€irts  of  the  cases  are  turned  and  beaded  or  incised,  and  are 

ii^laid  with  silver,  brass,  or  art-pottery  panels ;  the  latter  of 

^xxiall  white  tiles  decorated  in  blue,  by  hand,  from  original 

•^l^signs.    The  dials  are  also  formed  of  tile  similarly  dec- 

^^^■^ted,  and  perforated  in  the  center  for  the  spindle  carrying 

te  clock  hands. 

The  clocks,  of  which  illustrations  are  given,  are  from  de- 

gns  by  Mr.  Lewis  F.  Day  and  Mr.  E.  Phene  Spiers,  F.  E. 

.,  etc.    They  are  executed  in  oak  and  walnut  wood,  and 

•*^  inlaid  with  panels  of  blue  and  white  china.    The  Queen 

nne  clock,  design  No.  XIV  of  Howell  &  James's  catalogue, 

^  turned  comer  posts,  and  is  18J"  high,  and  lOJ''  wide, 

id  7"  deep.    Figure  5,  with  square  posts,  beaded,  is  l^y 

^y  10}"  by  6}''.    It  has  a  blue  and  white  china  dial  and 

four  comer  plaques — '*The  Seasons.^ 

10  p  E ^VOL  3 
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iiiiKAfumTAiN.      Tlic  eariy-Bnglish  clock,  Figure  6,  has  pierced 

Howell,  Jamel 


Fig  5  — Q  ten  Anne  cloei 


FlO.  e.—Early-Enyta- 
corner  plates  around  the  dia! 
has   three   plaques   cnibleiiiat 
"the   elements."      It  is   17" 
lOJ"  wide,  and  7"  deep. 

Another  pecnliai-  and  pie 
form  is  a  combined  clock  and 
bracket,  designed  for  the  reec 
of  specimeuaof  art  pottery.  V 
No.  X,  here  reproduced,  is  M" 
lOJ"  inches  wide,  antl  5"  deep. 
of  these  designs  are  regisien 
Messrs.  II owe II  &  James,  wL 
the  originators  and  sole  man 
urers  in  England.  Their  super 
over  the  onlitiary  tawdry  clock 
of  the  cheap  clocks  of  the  V 
States  will  be  appreciated.  II 
ilar  designs  should  be  introdut 
the  United  States  by  our  man 
urers,a  great  demand  woald  ar 
hand-painted  dials  and  plaquet 
many  artists  and  amateurs  cot 
profitably  employed  in  desij 
and  executing  them. 

One  of  the  first  orders  receiv 
the  Es]>oi>ition  for  one  of  the* 
tistic  clocks  was  given  by  a  c 
of  the  United  States. 

Messrs.  Howell  &  James  ha 
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itive  exhibitions,  designed  especially  for  the  benefit  of  la-  ^^rbat  bbitaix. 

dies  who  paint  upon  china,  tiles,  and  plaques.    The  ob-^^^^^*'^'^^«« 

jects  80  decorated  are  displayed  by  the  firm  in  a  comrao-  i,ii;i{"o^**°-  ^^" 

diotts  gallery,  and  many  of  them  are  sold.    The  exhibition 

in  1878  containe<l  upwards  of  1,000  original  works,  and 

in  two  months  was  visited  by  nearly  10,000  persons.    Prize 

medals,  money  prizes,  and  honorary  diplomas  are  given 

upon  the  judgment  of  members  of  the  Royal  Academy. 

The  names  of  the  amateurs  who  carried  oflf  the  prizes  in    Amateare. 

1878  are :  For  best  amateur  work,  the  Countess  of  Warwick, 

"Portrait  of  Lady  Eva  Greville,"  the  gold  medal  presented    Medaiisu  and 

"  7  r»  K-  prize  wiDuora. 

by  Her  Imperial  and  Royal  Highness  the  Crown  Princess 
ofCrermany.  First  prizes:  Subject,  "The  Angler  Caught," 
Mr.  E.  Langstafte;  ornament.  Miss  C.  H.  Lee.  Second 
prizes:  Ornament,  Miss  C.  M.  Shepherd;  landscape,  "The 
Begion  of  the  Reapers,"  Lady  Augusta  Cadogan.  Third 
prizes:  Heads,  "Portrait  of  Miss  Gertmde  Willoughby," 
Lady  Willoughby;  ornament,  "Tomtits  and  Blackthorn," 
Miss  Everett  Green.  An  extra  prize  was  given  to  Mrs. 
^esbitt  for  "Golden  Eagle,"  a  replica  having  been  commis- 
sioned by  Her  Majesty.  The  special  prize  of  10  guineas 
vas  given  to  Miss  Ada  Hanbury,  for  her  "  Fruit  and  Blos- 
^m  of  the  Horse  Chestnut  and  Lebanon  Cedar  Cones,"  as 
'x^st  professional  work,  and  the  special  prize  of  5  guineas 
^or  second-best  amateur  work  to  Miss  Edith  S.  Hall,  for 
'^^•r  rose  design. 

Among  other  objects  to  be  noted,  we  mention  fire-screens    TUe -decorated 
decorated  with  painted  tiles.    One  erf  them  contjiined  nine  ^'®  *^'^''* 
^    tiles  framed  in.    One  screen,  in  four  folds,  was  oma- 
'•^^nted  with  four  tiles  emblematic  of  the  four  seasons,  and 
sold  to  the  Countess  of  Warwick,  Warwick  Castle.  Small 
les  for  mantel-decoration  were  made  of  ebonized  wood 
d  enriched  with  small  hand-painted  tiles  inserted  in  the 
e^.    Some  plain  terracotta  plaques  were  decorated  by  the 
of  "white  flux,"  burned  in,  giving  the  effect  of  enamels, 
painting  by  Mrs.  Sparkes  on  a  dead,  unpolished  surface, 
all  the  effect  of  a  fine  water-color  painting. 

INDIA.  DfPiA. 

The  extensive  display  of  the  art  products  and  manufact- 
^i^of  India  was,  thanks  to  His  Royal  Highness  the  Prince  ^'^eS*^®  india^n 
Wales,  one  of  the  most  interesting  and  striking  features  ^'''^^^^'• 
the  Exposition.    The  whole  of  the  magnificent  collection 
^^^e  by  the  Prince  during  his  travels  in  India  was  placed 
^^  exhibition.     The  Indian  Commission  also  sent  on  a  very    Indian    Com- 
*^rge  collection,  and  gatliered  together  the  finest  display  of"  "  ^^ 
Indian  pottery  ever  made  at  an  exhibition. 


\ 
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'yp'^'  This  pottery  collection  filled  five  rectangalar  table  cases, 

Prince  of  each  about  8'  long  and  4J  &'  feet  wide.    There  were  two 

Walea       Indian  ^ 

exiiibit.  cases  filled  with  tiles  and  plaqnes,  and  one  with  black  pot- 

tery inlaid  with  silver  or  white  metal. 

Potteryobjocte  The objects Comprised pots,  water-jugs,  basins, vases, flower- 
pots, etc.,  in  white  and  blue,  in  yellow  ware,  and  in  ware  with 
a  green  glaze  or  enamel.  The  yellow-colored  ware  was  dec- 
orated with  a  lighter  colored  slip,  forming  a  true  pdte-9ur- 

Pdu-tur-pdte.  p^f^  QQ  a  darker  or  sometimes  chocolate  colored  ground,  the 
designs  being  chiefly  floral  in  character.  The  green  ware  is 
decorated  also  with  a  lighter-colored  paste.  The  tone  or  tint 
of  the  whole  is  given  by  the  glaze — an  amber-yellow — fi^m 
the  soft  lead  glaze.  The  green  is  no  doubt  obtained  firom 
copper  oxide. 

whiteand-biue.  The  whitc-and-blue  ware  seems  to  be  a  salt  glaze.  It  is  not 
so  soft  and  flowing  as  the  lead  glaze  and  is  like  the  Moorish 
ware.  The  body  is  a  soft  earthy  red-clay  mixture;  a  rough, 
coarse,  red  brick-clay  body,  porous,  varying  a  little  in  color, 
but  generally  a  dark-brick  red  or  chocolate-brown.  In  some 
of  the  beautiful  green  glazed  pots  unglazed  parts  can  be 
seen  where  the  design  is  in  pure  white  slip,  and  has  not 
been  reached  and  modified  in  its  tone  of  color  by  the  glaze. 
In  the  white-aud-blue  ware  it  is  evident  that  there  is  a  pre- 
liminary covering  of  white  slip  over  the  whole  surlSi^ie.  The 
blue  decoration  is  then  painted  upon  this.  There  are  two  or 
three  shades  of  blue.  In  working  on  the  decorations  some 
of  the  fewer  details  are  added  with  a  sharp  point,  as,  for 
instance,  the  venation  6f  leaves  and  some  parts  of  the  out- 
line, after  the  broad  surface  of  paste  has  been  laid  on  by  the 
brush. 

^™~  In  the  tiles  the  preliminary  white  coat  is  laid  on  tolerably 

thick  like  an  enamel.  Where  it  is  flaked  off  in  some  places 
it  shows  nearly  one-sixteenth  of  an  inch  thick.  It  may  be 
a  stanniferous  enamel.  In  the  case  of  tiles  there  were  por- 
tions of  buildings,  such  as  cornices,  finials,  columns,  i)erfor- 
ated  balustrades,  and  large  slabs,  with  inscriptions  in 
Arabic  and  Sanscrit. 

Without  attempting  to  add  to  these  notes,  I  present  an 
extract  from  the  brochure  by  Dr.  Birdwood  upon  the  pot- 
tery and  arts  of  India. 

Hand-book   by  Frwn  the  *^  Hand-hook  to  the  BritUih  Indian  Section f"  by  George  C.  M.  Bird- 
Dr.  Birdwood.  ,P^^^  c.  8,  /..  Jf.  D.  Edin. 


ti 


POTTKRT. 


'*  Pnrest  in  art,  in  directness  and  simplicity  of  form  and  deooration,  of 
aU  its  homely  arts  is  the  pottery  of  India,  the  Hinda  pottery  of  Ma- 
dura and  the  Indian  pottery  of  the  Punjab  and  Scinde.  Unfortunately, 
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INDIA. 


there  is  nothing  of  these  two  styles  to  show.    Pottery  is  made  ovory- 

where  in  India,  and  has  been  from  before  the  age  of  Menu.    The  red    Handbook   by 
earthenware  pottery  of  Travancore  and  Hyderabad  is  well  known,  and  ^'  ^*''<^^'><>^- 
the  red  glazed  pottery  of  Dinapur,  which  is  glazed  with  a  sort  of  var- 
nish made  of  morinda  bark,  ducks'  eggs,  and  quicklime,  and  tlio  imita-  g^  j^  iSlia?  ^^^ 
tion  of  Bidiri  of  Surat.    But  all  theso  varieties  of  fancy  pottery,  as 
difitingaished  from  the  primitive  water-vessels  thrown  everywhere,  are 
of  an  insignificant  and  almost  meretricious  character;  and  only  the    Pottery  of  Ma- 
potteiy  of  Madura  and  the  Puiyab  and  Scinde  can  be  classed  as  art  S|Ju^^*5^de*^auk 
pottery,  and  as  such  it  is  of  the  highest  excellence.    The  Madura  pot-  as    art    pnxluc- 
teiy  \b  in  the  form  generally  of  water-bottles,  with  a  globular  bowl    ciiiiractoristic» 
and  long  nprighl  neck;  the  bowl  being  generally  pierced  so  as  to  cir- <>' t'^®  Madura ; 
oolatetheair  round  an  inner  porous  bowl.    The  outer  bowl  and  neck 
are  nidely  fretted  all  over  by  notches  in  the  clay,  and  are  glazed  either 
dark  green  or  a  rich  golden  brown.     The  Scinde  and  Punjab  pottery  is  of  the  Scinde  and 
egg-fihaped,  tnrbaned,  melon,  and  onion  shaped,  in  the  latter  the  point  ^"'^•^  P^*^*^* 
rising  and  widening  out  gracefully  into  the  neck  of  the  vase.    They 
are  glazed  in  turquoise,  of  the  most  perfect  transparency,  or  in  a  rich 
dark  purple,  or  dark  green,  or  golden  brown.    Sometimes  they  are  dia- 
pered all  over  by  the  pdie-sur-pdie  method,  with  a  conventional  flower, 
theiCTenfi  or  lotus,  of  a  lighter  color  than  the  ground.    Generally  they 
ve  ornamented  with  the  universal  cone  and  flower  pattern,  in  com- 
partments formed  all  round  the  bowl,  by  spaces  alternately  left  uucol- 
01^,  and  glazed  in  color.     Sometimes  a  wreath  of  the  knop  and  flower   Ornamentation. 
Mem  is  simply  painted  round  the  bowl  on  a  white  ground.     Every 
endeavor  was  made  to  represent  this  pottery  at  iho  Paris  Exliibition, 
^ththe  view  of  bringing  it  into  European  demand,  but  the  Bombay 
Government,  which  was  intrusted  with  the  commission,  h&s  sent  in- 
*^<^  an  overwhelming  collection  of  the  pottery  of  the  Bombay  Scliool     Bombay  School 
*^^  Arts,  which  began  with  a  laudable  endeavor  to  naturalize  the  mann-  ^^^'^*- 
^*cture  of  Scinde  pottery  in  Bombay,  but  has  ended,  it  would  seem,  by 
^'^ting  the  natives  all  over  Western  India  to  imitate  the  hardware 
JU«^  of  Messrs.  Doulton. 


Pdts-tur-pdtc 


*'  *The  Bombay  School  of  Art  has  been  singularly  fortunate  in  the  gen-    Original     pnr- 
^^^xnen  who  have  directed  its  operations.     Mr.  Terry  has  a  quick  sym-  ^uSc^*^*^  ^^ 
^**^%hy  with  native  art,  Mr.  Kipling  is  an  artist  of  the  highest  accom- 
^-■■'i  5hment,  and  Mr.  Griffiths  a  i>ainter  of  decided  genius,  whose  works 
►■^e  been  seen  at  successive  Royal  Academy  exhibitions.    It  is  tliei*e- 
hard  to  explain  why  these  gentlemen  should  have  relaxed  from 
'^r  first  purpose  in  introducing  the  manufacture  of  Scinde  pottery 
^  Bombay.    Of  course  there  is  little  harm  done  if  their  new  ware  is 
passed  off  for  Scinde  and  Punjab  pottery.    It  will  be  very  interest- 
if  they  succeed  in  establishing  a  new  manufacture  of  a  specific  local 
-suracter.    To  some  of  it,  in  which  the  designs  are  adapted  from  the     Adoption      of 
>inta  cave  paintings  and  Sawuntwari  playing  cards,  they  have  sue- J^p^^^ '^*^"*^* 
,^^"^xled  in  giving  a  marked  local  character,  and  it  is  interesting  to  see 
^^^^ndn  mythological  subjects  drawn  in  the  native  style  by  practiced 
^^^^■agUsh  draughtsmen.     But  the  imitations  of  Donlton  ware,  in  spite  of    Imitations    of 
*^  «  masterly  drawing  of  the  flower  and  leaf  decorations,  are  miserable  Jomned. 
^^"ilures.    It  is  quite  a  misapplication  of  Doulton^s  methods  to  apply 


con- 


*^  «<in  to  friable  Indian  earthenware.    The  shapes  also  of  the  Bombay     Shapes  of  tho 
^"^liool  of  Art  pottery  are  detestable,  taken  neither  from  Scinde  nor  ^"itaW^*'^'**'^ 


orteni  ludix^  but  from  Chinese  sugar  jars,  Japanese  flower  vases,  and 
*^^gli8h  jam  and  pickle  pots.  After  all,  it  shows  worst  in  its  imitation 
^^ Scinde  pottery,  from  its  falling  so  far  below  its  originals;  and  this 
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INDIA.         is  perhaps  why  the  effort  was  not  persevered  in.     But  the  canaee 

Handbook   by  faihirc  are  clear.    The  shapes  of  the  pots  are  not  Scindian,  the  glaze 

Dr.  Bxrdwood,     ^gy^j  ^^^  thickly,  and  the  patterns  are  applied  in  stencil,  which  giv 

Scindian  method,  them  a  thin,  stiff,  poverty-stricken  character.     In  Scinde  the  pattern 

pricked  out  on  ])aper,  and  drawn  by  laying  the  paper  on  the  surface 

the  jar  and  dusting  it  along  the  prickings.    This  gives  a  sufficient  01 

line  of  the  design  to  enable  the  decorator  to  paint  it  on  with  the  grej 

est  freedom  and  dash,  pdte-sur-pdtCf  and  the  effect  is  rich,  free,  a 

harmonious  beyond  belief,  in  articles  which  sell  for  fourpence,  s 

pence,  and  one  shilling  each  on  the  spot.    These  can  fortunately  ney 

Sfcats  of  raann-  be  undersold.     The  chief  seat«  of  the  manufacture  are  at  Lahore  a 

Multan,  Hyderabad  in  Bciudc,  Hala,  Karachi,  and  Tatta,  and  for  < 

DruryFortnum  caustic  tiles  at  Saidpur  and  Bulri.*    Mr.  Drurv  Fortnum,  in  hisrep* 
on  the  lottery  of  *  *'  »  1 

Scinde.  on  the  pottery  at  the  International  Exhibition  of  1871,  observes  of  I 

Scinde  pottery:  *The  turquoise  blue  painted  on  a  past«  beneatt 

.\nalogourt  ^^to  glaze,  which  might  have  been  unearthed  in  Egypt  or  Phcenioia — a  sm 

Eii.vptian,  etc.  bottle  painted  in  blue  or  whites — is  of  the  same  blood  and  bone  as 
ancient  wares  of  Thebes.  *  *  *  But  the  tiles  are  very  imports 
Scindian  tiles.  #  •  «  They  are  in  general  character  similar  to  although  not  socs 
fully  made  as  the  Oriental  tiles  known  as  Persian,  which  adorn  the 
mosques  of  Egypt,  Syria,  Turkey,  and  Persia.  *  •  ♦  The  cc^ 
nse<l  upon  them  are  rich  copper-green,  a  golden  brown,  and  dark  , 
turquoise  blue.  •  *  *  The  antiquary,  the  artist,  and  the  man  ufl 
urer  will  do  well  to  study  these  wares.  As  in  tlieir  silk  and  wf>^ 
fabrics,  their  metal  work,  and  other  manufactures,  an  inherent  f<w*t"l 
Colors  and  har-  for  and  a  power  of  producing  harmony  in  the  distribution  of  color 

monicH.  j^    surface  decoration  exists  among  the  Orientals,  which  we  sbd 

study  to  imitate,  if  not  to  copy.  It  is  not  for  Europeans  to  esiat>' 
schools  of  art.y  in  a  country  the  productions  of  whose  remote  dist-Ti 
are  a  school  of  art  in  themselves  far  more  capable  of  t-eaching  thsn 
being  taught.'  It  is  a  rare  x>leasure  tx)  the  eye  to  see  in  the  [loliet 
TTirquoiae-bluo  comer  of  a  native  room  one  of  these  large  turquoise-blue  sweetma 

^"***'  jars  on  a  fine  Kirman  rug  of  minium  red  ground,  splashed  with  da 

blue  and  yellow.  But  the  sight  of  wonder  is,  when  traveling  over  t= 
Tiled  mosqaea.  plains  of  Pei-sia  or  India,  suddenly  to  come  nx>on  an  encaustic  til 
mosque.  It  is  colore<l  all  over  in  yellow,  green,  and  blue,  and  othi 
hues;  and  as  a  distant  view  of  it  is  caught  at  sunrise,  its  stately  dom. 
and  glittering  minarets  seem  made  of  purest  gold,  like  glass,  enameli 
in  azure  and  green,  a  fairy-like  apparition  of  inexpressible  grace  an 
the  most  enchanting  splendor. 
The    error   of     **  But  if  it  is  a  terrible  error  to  darken  by  the  force  and  t-eaching  < 

ligiltTf°tnulitlon  English  schools  of  art,  and  the  competition  of  government  jails,  ar 

by  English  teach- other  state  institutions  in  India,  the  light  of  tradition  by  which  tl 

native  artists  work  in  gold  .and  silver  and  jewelry,  in  textiles,  and  po 
tery,  it  is  equally  an  abuse  of  the  lessons  to  be  taught  by  such  j 
exhibition  of  the  manual  arts  of  India  as  the  collection  of  the  princ< 
presents  affonl,  for  the  manufacturers  of  Paris  and  Lyons,  and  Birmiu 
ham  and  Manchester,  and  Vienna  to  set  to  wdric  to  copy  or  iraita 

and    of    slarishthem.     Of  late  years  the  shop  windows  of  Recent  street  and  Oxfoi 

roJyean^workmCTi  street  have  been  filled  with  electrotyi)e  reprodiK^tious  of  Burmese,  Cas 

of  Oriental  inoth.  niere,  Lucknow,  Cutch,  and  Madras  silver  and  gold  work,  along  wi* 
0(10  anil  styles.       _.-._ _.  ..  «_ .._ ._..   .  . 

•  **  The  uuisferpott+^rs  known  to  me  by  name  are  Jumu,  son  of  Osmi 
the  Potter,  Karachi;  Mahommed  Azini,1he  Pathan,  Karachi;  Messi 
Nur,  Mahommed,  and  Khamil,  Hyderabad;  Ruttii  Wuleed  Mingh 
Hyderaba<l ;  and  Peranu,  son  of  Jumu,  Tatta.*' 
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Manchester,  CoveDtry,  and  Paisley  imitatioDs  of  Indian  chintzes,  kin-         txuiA. 


cobSj  and  shawls.     This  is  simply  to  deprave  and  debase  £nglish  manu-     Handbook   by 
£m;  tares  and  English  taste.    No  people  have  a  truer  feeling  for  art  than  ^'  ^^^^^<xx^- 
fnglish  men  and  women  of  all  classes,  or  purer  elements  of  a  national 
decorative  style  and  methods ;  and  the  right  and  fruitful  use  of  looking 
at  superb  examples  of  Indian  jewelry,  tapestries,  and  pottery  is  not  to 
make  literal  copies  of  them,  but  to  kindle  the  sense  of  wonder  and 
inragiuation  In  us  to  nobler  achievements  in  our  own  indigenous  and 
Industrial  arts.     Art  at  second  hand  is  already  art  in  its  decay ;  while     Art  at  aeoond 
xiothing  serves  to  maintain  its  perennial  spontaneity  and  purity  like  hand  condemned. 
-tlJi^  inspiration  which  comes  of  the  contemplation  of  the  best  examples 
of  foreign  art.    European  manufacturers  should  visit  the  Indian  collec- 
tion at  the  Paris  Exhibition,  not  to  slavishly  plagiarize,  but  to  receive 
a  stimulating  and  elevating  influence  from  the  light  and  life  of  a  tradi- 
tional art  still  fresh  and  pure  as  at  its  first  dawning  two  or  three  thou- 
saod  years  ago  on  the  banks  of  the  Indus  and  the  Gkinges." 
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FRANCE. 


The  following  data  relative  to  the  cei'amic  iudostxy        ^rf 

France  are  condensed  from  the  of&cial  cla8S-introdactH^<<:^n 

published  by  the  French  Commission. 

u^mS^ffi!^     The  first  establishment  for  the  manufacture  of  porcel^3fc,in 

In  France.         in  France  was  at  Vincennes.     About  the  year  1730  ^^tiie 

proprietors  of  these  works  moved  them  to  Sfevres,  and 
tablished  there  the  manufactory  which  in  1739  was 
chased  by  Louis  XV,  and  has  since  remained  the  prop^3cr-ty 
s^vTM.  of  the  state.    These  celebrated  works  have  in  connect:^i^3D 

with  them  a  museum  of  ceramic  art  and  products,  wliL^^^re 
may  be  seen  a  complete  collection  of  foreign-made  porceleiiCKJi, 
and  of  the  materials  used  in  their  manufacture;  a  collectxl-^on 
also  of  all  the  varieties  of  porcelain, /aVence,  and  ordiaa^^ry 
X>ottery  of  France,  and  of  the  earths,  clays,  and  materials  a 
MMeum  and  in  their  manufacture.    There  is  also  a  collection  of  m 

oolleotions. 

of  vases,  of  ornaments,  and  of  table  services ;  also  of  sa 
pies  of  figures,  statues,  etc.,  which  have  been  made  at  t 
establishment  since  its  foundation. 

For  the  beauty  of  the  materials,  purity  of  design,  el 
gance  of  the  forms,  and  the  rich  ornamentation  of  thi 
products,  this  establishment  of  Sevres  has  long  been  thi 
most  important  in  Europe,  and  has  powerfully  stimula 
and  promoted  the  ceramic  industry  of  France. 

In  France  there  are  three  principal  centers  of  porcelai 


.e 


French  centers 
>roelain   in- 


of  pore 
dnstry. 


Limousin. 


Berry. 


manufacture: 

1.  Limousin  {Haute-  Vienne  et  Creme), — Limoges  has  mo: 
than  thirty /o^ri^ties  producing  white  porcelain. 

2.  Berry. — Here  are  to  be  found  the  fabriguea  of  Cher,  o 
Allier,  of  Ni^vre,  and  of  Indre,  which  produce,  chiefly,  whi 
porcelain  and  common  objects  of  a  low  price. 


Paris  and 
cinity. 


I-     3.  Paris  and  Its  Environs. — ^The  Parisian  manufactu 
comprises  a  great  variety.    There  are  a  great  number  otr 
small  fabriques  where  they  make  fancy  articles,  such 
flowers,  cups,  vases,  baskets  of  flowers,  etc.    Others  produ 
art  objects,  chiefly  in  biscuit  ware,  or  special  objects,  sue 
as  decorative  lamp-stands  or  vases  destined  to  receive  a  ric 
ornamentation  and  to  be  mounted  in  carved  wood  or  i 
oiSSm  "^^iSS  ^ro'ize.    There  are,  besides,  numerous  workshops  whe 
they  receive  plain  white  porcelain  ware,  coming,  for  the  mosr 
part,  from  Saint- Arnaud-les-Eaux(Nord),  and  from  Fontain 
bleau,  and  decorate  it  to  order  or  to  suit  various  si>eci 


wares. 


t 
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18.    The  decoration  is  not  made  exclnsively  at  Paris,       ^'^^<^»- 
branch  of  the  art  is  essentially''  Parisian. 

are  in  France  102  fabriques  of  porcelain,  using  a   Porcelain  /ab- 
aal  to  1,300  horses  (steam-engines  to  the  extent  of  ^ 

e-power,  and  water-wheels  equal  to  750  horse-power).    P*>wer. 
iploy  14,000  workmen,  and  the  value  of  the  annual    w^kmen. 
on  is  not  less  than  43,000,000  francs,  or  about   "^roAuet 
00.    The  value  of  porcelain  products  exported  does 
ded  6,000,000  francs,  against  which  there  is  a  very 
able  amount  of  British  soft  porcelain  imported, 
laterials  used  in  France  for  the  manufEKsture  of  por-   MateriiUa 
re  the  kaolins  and  white  iiint  (pegmatites  or  petro- 
f  which  the  price  varies  from  8  to  14  francs  the  100 
IS,  according  to  the  quality.     The  typical  kaolin 
>la8tic  earth  of  Saint- Yrieix  (Haute- Yienne) ;  the   LooautiM. 
of  the  Pyr^n6es,  of  Cher,  and  of  AUier  are  used 
d  more  with  those  of  Limousin,  and  have  contrib- 
gely  to  the  development  of  the  fabriques  of  Berry, 
lain  earth  alone,  unmixed  with  other  substances,  does 
I  a  suitable  paste  producing  in  the  fire  the  trans- 
which  should  characterize  porcelain.    It  is  in  the 
sands  and  in  pure  feldspar  that  the  fusible  element 

to  which  the  translucency  is  due.    This  accessory 
costs  from  6  to  8  fr*ancs  per  100  kilograms. 

French  faience.  FaXenie». 

astes  or  bodies  of  fine  faience  arc  composed  of  pure  Ckimposition. 
ay  (that  of  Montereau,  for  example),  of  kaolin,  and 
pathic  sand,  and  flint.  Common  faience  has  for  its 
s  marly  sand  and  common  clays,  called  ^^  terres  fra/n- 
aarly  clays,  loamy  clays,  and  calcareous  marls.  The 
ces  which  form  the  base  of  the  glaze  are  the  same 
ine  and  the  common  faience.  These  are  silex,  fold- 
)  alkalies,  minium,  or  white  lead.  In  the  better  sorts 
ce  boracic  acid,  a  costly  ingredient,  is  used  to  a 
*able  extent,  and  in  the  more  common  sorts  oxide  of 
cheaper  ingredient,  which  gives  a  certain  enamel- 
city  to  the  glaze  and  hides  the  dark  or  red  color  of 
rior  clays. 

inery  has  been  used  for  a  long  time  past  in  the  prep-    Machinery 
of  the  materials,  breaking,  mixing,  etc.,  and  in  the 
of  the  pieces.    There  is  not  any  new  or  important 
or  method  to  chronicle  in  the  manufacture  in  France 
ast  ten  years. 

lost  important  centers  of  the  manufiM^ture  of /otenoe^^^"  <>'  »» 
Ni^vre,  Meurthe-et-Moselle,  Seine-Infdrieure,  Loire- 
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FaXenee. 
Statistics. 


Bxportation. 


Coloring 
glazing. 


FRANCE.       Inf^rieure,  etc.    There  are  372  establisbments,  which 

^  force  of  542  horses  and  employ  5,430  persons,  of  which 

ber  1,400  are  women  and  children.    The  annual  prod 

valued  at  13,960,000  francs,  or  about  $2,800,000. 

Reproductions     A  growiug  appreciation  of  the  faiences  of  Neve 

ter>'*"^  ^^    ^^  Bouen,  of  Beauvais,  Lyons,  and  Moustlers,  and  a  de 

for  similar  products,  has  led  to  an  extensive  manufacti 
reproductions  of  these  famous  and  now  costly  and 
objects.  The  ancient  forms  and  designs  are  succes 
imitated  at  the  fabriqtiea  of  Gr^u,  Creil,  Montereau 
Choisy-le-Eoi. 

The  exportation  of  French  faience  is  not  large,  pro 
not  exceeding  1,000,000  francs  in  value,  while  the  im] 
tions  from  England  are  more  than  3,000,000  francs  in  ' 
Fine  faience  is  variously  decorated,  generally  by  tn 
printing,  and  is  often  retouched  by  hand, 
and  The  com  mon  stan  niferous/aience— /a'iewce  with  the  tin- 
enamel  or  glaze — the  majolicas,  and  other  earthy  I 
which  are  covered  with  this  opaque  glaze  have  acqui 
great  reputation  by  the  brilliancy  of  the  colors,  the  limj 
of  the  glazing,  and  the  happy  disposition  of  the  pair 
with  which  they  are  adorned.  The  Arabian,  Pe 
Oriental,  and  Moresque  styles  have  been  imitated,  as  w 
the  Italian  and  English. 

SUmeuare.  StOnC  WUrC. 

The  better  sorts  made  of  fine  materials  serve  for 
mental  objects  and  are  well  adapted  to  table  use.  The 
Composition,  formed  of  a  very  flue  paste,  white  or  of  various  color 
delicately  fashioned,  and  often  enriched  with  figures 
lief,  very  neat  and  in  past«  of  another  color.  Compose 
sentially  of  a  pure  plastic  clay  of  kaolin  and  feldspai 
product  is,  by  its  nature,  placed  between  hard  porcelaii 
fine  Bngiish  faience. 

The  paste  of  common  stone  ware,  composed  of  fat  claj 
quartzose  sand,  gives  very  solid  and  strong  ware,  va 
in  color  from  a  pearl -gray  to  a  brown-red.  It  is  dens 
impermeable,  resists  the  corrosive  action  of  acids,  an( 
duces  an  excellent  pottery  for  common  use. 


List  of  exhib- 
iturs. 


LIST  OF  EXHIBITORS. 

Abraham  (H.),  Versailles  (Seine-et-CHae).    Decorated  porcelain. 
Alux  (DUes.   M.  et  B.),  Paris.      Ceramic  painting  and  enam 

copper. 
AxLUAND,  AtN:^.  (Les  h^ri tiers  de  F. ),  Limoges  (Haute-  Vienne),     K 
Anita-Horeau,  LevalloiS'Perret  (Seine).    Cup  and  small  x>orcelai 
Abtioub  F&ftBBSy  Paris.    ArtfaUnoe, 
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Atelier  d'Appucation  de  l'j^cole  Municipale  des  Beaux-Arts,        vbaxvr. 

Lmiigas  {Haute- Vicnnc),     Porcelaiu  ; /atence.  List  of  ezhib- 

AUBEBT  (fi),  ParU.     Faience  in  aU  styles.  cJSiS<S.^"  ^ '' 

AuBRtE  (J.),  Sceaux  (Seine).    Vaaeti;  jardinQres ;  fancy  objects  in  porce- 

laiu. 
AuBRY(J.),  Bellevae  (Meurthe-et-Moaelle).    Artistic /aience. 
AccLBttC  (C. ),  A tucerre  (  Fonne),    Artistic  fdienoe, 
AvissiCAU  (^.))  Tourn  (Indre-et- Loire),    Statuettes;  bass-reliefs;  faienoe^ 

Heuri  II ;  inistie  pieces. 
Bautrand  (L.  ),  Saint'L6ger  {Haute-  Vienne),    Kaolins. 
Bapterosses  (F.),   Briare  {Loiret),    Objects  iu  china  paste;  buttons, 

pearla,  etc. 
Barbizet  Fil8  (C.-A.),  Parin,    Ait,  faience,  Bernard  Palissy  style. 
Babbot  (Dlle.  L.),  Orlians  {fA>ir€t).    Objects  and  pictures  painted  apon 

porcelain. 
Barhjet  et  Cie,  Paris.    All  kinds  of  tne  faience, 
Bahkeau  (L.),  Paris.     A  variety  of  vases,  jardinOreSf  cups,  plates, 

Paiuted  and  decorated  in  soft  paste  porcelain. 
^AR^HE^  DE  Galard,  Clere,  ET  Cie,  Vterzon- Village  (Cher),    Different 
^'<^' ramie  products,  artistic  pottery,  andjwrcelains;  terra-cotta  statues 
^^d  vases  for  gardens, 
^^^ix  (Dame  H.),  Versailles  (Seine-et-Oise),    Picture  painted  on  porce- 
la.iu. 

^-^-^u  (A.)  KT  Poequier  (A.),  Quimper  (Finist^),    Faience  with  stan- 

^it'erous  glaze,  grand  feu,  decorated  on  raw  enamel. 
^^-^cfr^  (Dlle.  C),  Paris,    Paintings  on  porcelain. 

*^^Cjjon  (Dlle.  A.),  Paris.    Painting  upon  porcelain  Skud  faience, 
^^>iDER  (Ve.),  Paris.    Decorated /a'teMce  and  iK>rcelain. 
XiTHET  (Bw),  Murs  (Indre).     Kaolins. 
UT  (H.)y  Paris.    Decorated  vases  in  faience  or  porcelain;  pottery. 
CHET^  Palaye  et  Repellin,  Bourg-dii-Piage  (Dr6me),    Kaolins. 
IT  (Dlle.  A.),  Pans.    Painting  upon  porcelain  and/cuence. 
T  (E.),  Boitlogne-^ur-Mer  (Pas-de-Calais).    Groups,  statuettes,  pots, 
nd  pipes  in  terra  cotta. 

T  (J.-C.-E.),  Paris.     Painting  d  Pengobe  upon  panels  and  terra- 
^^tta  vases ;  paintings  on  stanniferous  enamel. 
J»X-OT  (P. ),  Paris.    Decorated  porcelain. 

B  Fr^res  et  Cie,  Paris.    Decorated  tiles  in  stone- ware  ceramic ; 
l^avenients;  letters  on  stone- ware  tiles  for  signs ;  polished /aienotf. 

QmixoN  (Dlle.  A.-M.),  Meudon  (Sdne-et-Oise).     Plaques;    sets  of 
^^rcolain, 
'^^Rox  i>E  Vermeron  (Dame),  Paris,    Plates  in/aience. 
^^  (L),  Paris  (Vaugirard).    Terracotta;  decorative  statues;   bas- 
^liefs. 
^Tklet  (Dlle.  M. ),  Enghien  (Seine^-Oise).    Porcelain  objects ;  artistio 
^^'•"CrJice,  enameled. 

^BsiMON  (C.  DE),  Langeais  (Indre^t-Loire).    Artistic  pottery;  faXence 
^f  all  kinds;  stone-ware. 

MpARD  FRfeRES  ET  CiE,  Lozoux  (Puy-de-DSmc).    A  variety  of  ceramio 
l*^X)dncts ;  art  and  fancy  pottery. 
^5>"AUD  (F.),  Saint'I^er-la-Montagne  (Haute-Vienne).    Kaolins. 
>^ XAUD  (J. ),  Saint' L^er-la-Mwitagne  (Haute-  Vienne).    Kaolins. 
^TNAUD  dit  RocHSR,  Sain t-Uger-lt^Montagne  (  Haute-  Vienne).   Kaolins. 
^^^»OT  (3 .%Ciry-U-Nohle  (Sa&ne-et-Ldre).    Ceramic  products  in  china 
^Hd  stone  ware;  polished  tiles;  jugs;  ink  bottles. 
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vvulsce.       Baudard  (DUe.  M.),  Paria,    Paintings  on  porcelain. 
List  of  exhib-  BouLANGER  (E.),  Paris,    Vitrifiable  colors  for  ceramios. 
cS1m<S!***  ^'  BouLENGER  (A.-J.-B,),  AuneuU  (Oise).    Stone  and  marble  ware ; 

mic  works  with  incrusted  colors  and  of  various  designs. 
BoULENGER  (H.)RtCib,  Choigy-le-Boi  (Seine),     All  kinds  of  faie99 

monumental  decoration  in  faXenoe ;  decoration  in  Arcade  of  Be^ 

Arts  in  the  Exposition ;  ornaments,  landscapes,  figures,  on  the  p 

of  M.  Jaeger. 
Bouquet  (M.),  Paris,    Faience  painted  on  4mail  oru. 
Bourgeois  (E.),  Paris.    Decorated /Meiuw. 
BocssARD  (D.),  Paris,    Porcelain  flowers. 
Boutin  (Dame  A.),  Paris,    Yases  in  enameled /atonce,  grand  feu, 
Brianchon,  Atmty  (J.),  Paris,    Porcelain  Bud  faience,  ttoortf  and  eh^im 

ante. 
Cagnant  (M.),  Oranville  (Manche).    E^aolins. 
Cahours  (Ve),  Paris.    Terra  cotta  and  artistic /aiexce. 
Caillb  (DUe.),  Paris.    Aitist\G  faience ;  large  panels  in  raw  caam^ 

portraits,  et«. 
Caluas  (Dame  Beniona  de),  Paris.    Objects  of  industrial  ceramic  ar: 
Calmant(E.-M.),  Paris.    Painted /aience;  vase;  panels,  etc. 
Carpeaux  (Ve),  Paris.    Artistic  terra  cotta. 
Carrier,  Paris.    Artistic /aience. 

Carrier-Belleube  et  Ch]£ret  (J.),  Paris,    Artistic  ceramic  product- 
figures,  etc. 
CelliIere  (L.),  Paris,     Faience;  reprodnctions  on  ceramic  prodac 

of  ancient  arts  in  bronze  and  enamel ;  boxes  and  stands  for  flowei 

in  French  faience. 
Chameyras-Rebeyrol  (Dlle.),  Paris.    Paintings  on  porcelain. 
Champein  (Ve  A.),  Paris.    Plaques  and  dishes  in  faience;  paintin 

on  raw  enamel. 
Champigneulle  (Th.),  Salvanges  (Meuse).    Statues  and  ornaments  i 

terra  cotta. 
Champion  (A.),  Paris.    Artistic  fdienos;  vases,  dishes,  panels,  lamp 

shades. 
Charbonnibr  FfiiiRBS,  Langohamp  (C6te-€p'0r).     Tin-glazed   faiena 

ceramic  products. 
Charles-Jean,  Paris.    Enamels ;  cups,  flagon,  etc. 
Chablot  Fils  (J.-L.),  Paris.    Enameled  Jewelry  on  gold  and  silve 

Goflers,  cups,  ewers. 
CnJlTENjn  (J.)  Fils  aIn^  et  Cie,  AngoulSme  {Charente).    Tiles  ai 

divers  objects  iii  decorated /a'ie/ioe. 
Chepmelle  (Dame),  Saint-Servan  (Ule-^t-  Vilaine).    Painted  porcelain 
Chevallier  (Dlle.  C),  Paris.    Paintings  upon  porcelain  orfcdenoe, 
Clauss  (M.-E.),  Paris.    Pieces  of  porcelain,  enamel,  and  biscuit. 
Coblentz  (L.  ),  Paris,     Enameled  objects  upon  gold,  silver,  and  coppe 

oloisonnS  enamels  and  champlevA ;  paintings  in  Louis  XV  and  Limos 

style. 
Colas  (C),  Paris,    Artistic  terra  cottas. 
Constant  (E.),  MiUau  (Ateyron).     Artistic  terra  cottas. 
Cool  (D.  de),  Paris.    Enamels  and  porcelains. 
Co&RET  Fils,  La  Bocke  (Haute-  Vienne).    Kaolins. 
Couton  (C),  Clermont-Ferrand  (Puy-de-DCme).     Enamel  faXenoe  ai 

porcelain  pUM|ues. 
(/BOMMER  (C),  Paris,    Paiuting  uiK>n  porcelain. 
Cubbrtafon  (H.),  Ckmssao-Bonnevdl  (Haute- Vienne).    Kaolins. 
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Balpayratiet  hoTy  Limoges  (Haule-Vienne),    Enamels.  whaxce. 

Dammouse  (A.),  Shrea  (Seine-eUOise).     Porcelaina  decorated  on  grand  ^  exhib- 

feu;  vases,  cups,  plaques,  etc.  iton  in  CUm  20 ; 

Dartout(P.),  Pflrur.     Porcelain  flowers.  Ceramict. 

Daubron  Fr^rbs,  Paria.    Porcelains  in  all  styles. 
Debabcker  (L.  ),  snccesseor  de  YooT,  Paris,    Mantle-piece  in  enameled 

fttknoe;  stove  faMeuee^  Renaissance  style. 
Beck  (T.),  Pari^-Vauffirard,    Decorated  and  common  vases;  plates; 
architectural  decorations ;  monumental  decoration  in  faience  ;  deconir 
tionof  two  arches  of  the  Porch  of  the  Beaux-Arts,  Nord  Palace,  Champ 
de  Man;  landscapes ;  figures  on  a  large  scale,  according  to  the  plans 
of  M.  Jaeger,  architect. 
Dicoux  (A. ),  SainULSger-la-Montagne  {Haut»-  Vienne),    Kaolins. 
Dejet  (J.-M.),  GihreB  {leire).    China  vases  decorated  by  hand. 
1)kuis6e  ( H.  ),  Paris,    White  or  decorated  foXmioe  ;  inlaid  mosaic  ware ; 

f<Mnoe  plaques  or  panels,  white  or  decorated. 
^LPORGE  (E.),  Paris,    Decorations  upon  porcelain  and  faience, 
^£XTEXRK  (N.),  Hautmoni^Nwd),    Works  of  artin  terra  cotta ;  hanging 

^ower  vases. 
^^MANCHE  (A.),  Part*.     Artistic /a««ioe. 

^K  JfARTiAL  ET  Talaxdier,  Limoffcs  ( Haute-  Vienne),    Porcelains ;  faience. 
^^MLLY  (C),  Fichrj  (Alli^),    Galo-Romaine  pottery. 
^^JJUELLB  (C),  Saini-Frieix  (Haute-  Vienne),    Kaolins. 
^^^^^ENFANTS -  Barth^lem Y,    Saint  lAger-lo-Montagne   {Haute-Vimne). 

kaolins. 
^^^CTEMMERMAN  (P.),  Paris,    Porcelain  flowers. 

^^i^FFLOTH  P^B  (A.),  CKarenton  {Seine),  Artistic  porcelain;  imitations 
^:3f  Chinese  and  Japanese  porcelains;  objects  sculptured  in  bass-relief 
^y  mechanical  process. 

ir£  (A.),  BiUanoowrt  (Seine),    Lamps;  vases;  flower  stands  and  pan- 
els of  decorated  white /aifeiice. 
^^^^JBois  (A.)  PtRK  ET  Faa,  Paris,    Artistic  fdienoe  with  colored  im- 
paste. 
'"^CHRSNE  (DUe.  v.),  Paris,    Paintings  on  porcelain. 
'^^JBousssT  Fr^res,  Esokassih^  (Allier),    Kaolins. 

^LOT  (E.),  Paris,    Statuettes  in  terra  cotta,  enameled. 
^xoYER  (Ye  A.),  Coussac-Banneval  (Haute-Vienne).    Kaolins. 
y^'^^RAND  (Dlle.),  Paris,    Decorated  porcelains. 

^lE  ET  LiGNARD,  Paris,    Decorated  porcelains  and  fcXenoe;  enamel 
^yle  of  old  Limoges,  on  faienoe  and  porcelain. 

*KuiixES  (Marquis  D*),  Saint-Honar^-Us-Bains  (Niivre),    Stone  wai<e 
^f  Saint-Honor^-les-Bains. 
~^1^XK  (V.),  Paris.    Decorated  porcelain ;  table  services;  vases. 

-^Jt^NCERiE  DE  GiEN  (admlnlstrateur,   G.   Gondoin),  Gien  (Loiret), 
^^^^At^qiee  in  all  kinds,  white,  decorated,  and  artistic. 
^j^HnENBACH  (M.),  Paris,    Axtistic  fa^ience, 
*^^XHa/)N  (E.-E.),  PrASaint-Gervaie  (Seine),    Artistic  porcelain;  /a«- 

Otjxx)ui^  Paris,    Three  small  paintings  in  ceramics. 
^tJioAU  (Dlle.  M.),  FridOres  (Haute-Vimne),    Plaque  of  porcelain, 
'^presenting  flowers. 
^^tTRMAiNTRAUX-CouRQUiN,  Desvres  (Pas-de-Calais),    Faienoe  and  tiles. 
"*^OiiENTiN  (J.),  Paris,    Dishes  in  feviemoe  and  plaques  for  ornament- 
ing furniture. 
^4Barst  (F. ),  SwinUUgerAorMimtafine  (Haut^-Vie/nne).    Kaolins. 
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FBANCE.        Gadaud  (J.),  Saint- Leger-la-Montagiiti  ( Haute- Vienne).     Kaolins. 
List  of  exhib-GAiDAN  (F.),  Paris.     Artistic /aVence. 
c2SiS<»!"*  20:  Q^LL^^  xancif  (Meurthe-M-Moselle),    Models  in  faience. 

Gaunbt,  Make,  Guirard,  et  Cie,  Vallauris  (Alpea-Maritimea).    Reri 

tory  culinary  pottery. 
Gauvain,  Paria.    Decorated  porcelain. 

Germain  (L.),  Saint- L^er -la- Mantagne  (Haute-Vienne).    Kaolins. 
Gibus  et  Redon,  Limoges  (Haute-Vienne).    Porcelain;  fdtenoe, 
GiLLE  (K.),  Paris.    Artistic  fdien^. 
GiLLET  (F.),  Pari*.    Painting  on  enameled  lava ;  products  in  enamei  ^^^^ 

lava  Hpplied  to  industries;  decoration  in  painting  on  enameled  la' —  -^"^^ 

on  the  arch  nnder  the  porch  of  the  Section  of  Beaux- Arts;  large  wt^  ^dic- 

(lalliou  after  Raphael. 
GiNDRE  (J.),  Itsatsou  {Basses-Pyr4nies).     Kaolins. 
Girard(A.);  Apreif  {Haute-Mame).     Decorated /a'ieiiOM. 
GiRAUD  (E.),  Paris.    Porcelain  flowers  and  bouquets. 
GiRAULT  ( p. ),  La  Borne  ( Cher).    Pottery . 
GODIN  (J.)  ET  Delaherche,  lu  Chapclle-aux-Pots  (Oise).    Vases  and  »[ 

paratus  in  stone  ware  for  chemical  work. 
GoNTRAN-EsNARD  (Dame),  Paris.    Vases,  dishes,  plates,  cnps  of  S^vni-^  -■-  '^^ 

porcelain  and  soft  paste. 
GossART  (F.-J.),  Paris.    Articles  enameled  on  copper,  decorate<l  anMC«r.^iDd 

mounted  in  bronze ;  vases;  cups;  round  tables;  little  boxes;  omis 

mentsfor  bureau. 
GrOSSE  ( Ve  P. ),  Bayeux  ( Calvados).    Hard  porcelain ;  household  artieU 

capsules;  crucibles;  chemical  ware. 
GossiN  (£.),  Paris.    Terra-cotta  vases,  statues,  and  groups. 
GouiLLET  (J.),  Parw.    Artistic /atenoc. 
Granier  (Dlle.),  Paris.    A  i)ori:rait  painted  upon  x>orcelain. 
Gr^ber  (P.),  lieauvais  (Owe).    Stone- ware  and  terra-cotta  pottery. 
Grenier  (F.),  Paris.     Mosaic  tiles  and  ceramic  product*. 
Grillet,  Paris.    Scent  bottles  ornamented  in  gold  and  silver. 
Grimal  (P.),  Millau  {Arcyron).    Terra-cotta  vases,  cups,  and  statnetti 
Grincourt  (Z.),  Paris.    Artistic  porcelain  waA  faience. 
Hache  (A.)  et  Pepin-Lbhalleur  Brothers,  Paris.    Decorated  ai 

mounted  white  porcelains. 
Hainact  (A.  D*),  Paris.    Two  faience  dishes,  ceramic  painting. 
Harl]^:   (J.-A.),  Montr cuil-sur-Mcr  {Pas-de-Calais).     Little  terra-coti 

pictures. 
Hauet  (E.),  Pan*.    Kaolins. 

Haviland  et  Cie,  Limoges  {Haute-Vienne).    Porcelains  and  faiences. 
HORIOT  (Dlle.),  Neuilly  (Seine).    Artistic  porcelain. 
HoURY(C.),  Paris.    Ceramic  pro<lncts;  decorated  panels ;  artistic  vi 
HOURY  (J.),  Paris.    Artistic /atencc. 
HUART  (P.  D')   Fr^sres,  Longipy  (Meurthe-et-Moselle).     Faience  in  a1 

kinds,  fine,  white,  decorated,  and  artistic. 
HuBAUm^.RE  (De  la)  et  Cie,  Quimper  (Finistire).    China  stone  ware 

stanniferous  faience. 
HuGARD  (Dlle.  C),  Paris.    A  faience  dish,  with  subject  in  the  middb 

and  ornaments  around. 
HxjTAJf  (J. -B.-E.),  Armentih-es  (Oise).     Stone-ware  vases  for  chemi< 

work,  tubes,  etc. 
HuvELiN  (G.),  Paris.    Artistic /alienee;  dishes;  plates. 
Jacobber  (£.),  Paris.    Painted  porcelain;  enamol  paints;  fans. 
JULLDBN  (A.-G.).  Paris.    Table  services. 
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JxTitfON  (Dlles.  A.)i  Paris.    Porcelain  and /oSence.  frawcb. 

Kix>TZ,  Paris,    Decorated  porcelain ;  large  vases;  t^able  services.  Ligt.  of  exhib- 

Koc'STAJs^GA-BouLARD  (Damc),  Part*.    Painting  on  faience,  cSiS*^?***^' 

I^AJiARRE  (Ye  A.),    FonUQuentin  (Loire),     Fountains;  flower  vases; 

boQsehold  stone  ware. 
]L(A CROIX,  Paris,    Yitrifiable  colors;  painting  on  porcelain. 
I^AUREYT  (E.),  Paris.    Humorous  figure ;  terre  onite, 
I.iAJ'ONT  (M.),  Paris,    Dishes;  decorated  vases. 
I^^MONNERIE  ET  BoBiLLOTT,  Paris,    Bright  gold  on  porcelain;  faience 

and  stone  ware. 
LtA^^RY  (F.),  Paris,    Decorations  on  artistic /a'ience. 
La^geron  (P. ),  Pont'des-  Femes  {Sa^ne-eULoire),    Stone  ware  of  various 

colors;  fire-bricks. 
liAA^p^JiDE.  {y,\  Saint-L^ger-la-Mimiagne  {Haute-Vienne),    Kaolins. 
I^\JtocHE,  Paris,    Artistic  terre  cuite  of  various  great  artists ;  statuettes, 

bass-reliefs,  vases,  etc. 
Laurin  (F.),  Bourg-la-Reine  (Seine),    Artistic /o'ienoe. 
Leclaire  (L.-L.),  Paris,    Painted /aumce  on  brown  enamel. 
Leclere  (L.-F. ),  Fivier-Danger  (  Oise).    Vases  decorated  in  glazed  ware ; 

iKraiuscoting  and  panels. 
I-ECORNTEY  ET  Pajllard  (V.),  Paris,    Artistic  terre  cuite, 
Le  Floch  (Dame  L.),  Figeac  (Lot).    Painting  on  iwrcelain. 
Lefort  (A.)  ET  JouvE  (A.),  Morlottc  (Seine-tt'Marpe).    Decorated  pan- 
els on  lava;  paintings,  enameled  or  dead;  medallions,  borders,  etc. 
^K»ROXT  (A.-T.-M.),  Fontainebleau  (Seine-et-Mame).    Ceramic  products. 
^^RORAND  (P.),  Pans,    Painting  on  porcelain. 
^^OBARDY  (A.  DE),  La  Jondikrc  (  Haute- Fienne),    Kaolins. 
^^K^UEUR  (C.-L.),  Paris.     Tcrre-cuite  vase. 

^*^^^UEUR  (Dlle.  C),  Paris,    Paintings  on  porcelain  and /a'icnce. 
^^-^  ^'^QC E  ( P. ),  Fallauris  ( A Ipes-  Marilimes),    Enamel  on  faience, 
"HrT  (C),  Charenion  (Seina),    Artistic  porcelain;  faience. 
>'Y  (E.  et  C),  Paris.    Vases,  imitation  of  old  Sevres. 
BNiTZ  (J. -P. ),  Paris.   Stoves  and  calorifih'es  in  artistic /a'ie?ice  ;  vases ; 
ecorative  pieces ;  artistic  bricks;  fcrrc  CMite  and  enamels,  after  the 
esigTi  of  M.  Paul  S^dille,  under  the  porch  of  the  Beaux- Arts  Section. 
^SDEREAU  (A.),  Paris.    Bricks  in  decorative  French  faienee, 
t'i8(.J.),  Paris,     Faience;  stone  ware;  majolica;  sculpture. 
TTREL  (Dllc),  Levallois-Perret  (Seine),    Ai*tistic  ceramics. 
ct  (L.-A.),  Paris,    Decoration  on  porcelain  and  faience  by  chromo- 
ithographic  proc  ss. 

CHEREAU  (J.),  Paris,    Soft  porcelain,  decorated ;  vases ;  flo werstands. 
ORELLE    (A.),    Nancij   (MeurlUe-et' Moselle).    Vases,  ca<ih^-pots,  and 
ow(»r  stands ;  lacquer  on  faience  and  biscuit. 
NSARD(Ve.),  Paris.     Decorate<l  porcelain. 

XUFAGTDRE  DE  faYence  DE  Saint-Cl6ment  (Director  Thomas), 
^^^int-Cldment  (Meurthc-tt- Moselle).  Fancy  articles  and  faience  of  I^or- 
^^ainc,  Jecorated  and  plain. 

-^RMET  (J.-L. ),  Femeij'  FoUaire  (Ain).   Earthen  vases,  ornamented  with 
^owerH  in  relief. 

^^^AT  (.h)f  Saint-L^ger-Ja-Montagne  (Hauie-Fienne),    Kaolins.  . 
-AUGER  ET  FiLS  ET  Letu  Fils,  Paris.     Fancy  articles  and  flowers  in 
^u  poivelain. 
^^-ACssioN  (Dlle.  E.  DE),  Paris.    Porcelain  enamel  miniature. 
^^  IMAGER  (A.-G. ),  Part*.    Artistic  fdXenoe. 
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raAMCE.        Menon  (DUe.  M.),  Levallait-Perrei  (Seine),    FaXenee;  portraits  on  poioe- 
List  of  exhib-     lain.;  miniature ;  painting  on  glass. 
cSl£<S!***  ^ '  Mercier-Pageyral,  Tayao  (Dardogne).    Kaolins. 

Meyer  (A.);  Paria.    Paintings  on  enamel. 

MiLET  (O.)  ET  Massier  (C),  S^bs  {SHne-et-Oise)  and  Vallaurie  (Alpti 
Maritimes),    Artistic  faience, 

MiNiBi^RE  DK  L'iNSTRUcnoN  PUBLiQUB  ET  DBS  BEAX7X-ART8  (Manufact- 
ure national  de  Sevres).  Porcelain  in  soft  and  hard  paste ;  enamels; 
biscuit.    (Special  catalogue). 

MONNIER  (F.),  Foecy  {Cher),    Porcelain  in  variety. 

MONTAGNON  (A.),  Nev€r8  (NUvro),  Decorated  faSenoe;  vases,  flower 
stands,  etc. 

MoREAU  (Dame  C.)»  Parte,    Dishes  and  vases  in  faience, 

MORBAU  (E.)  BT  Tristan,  Part«.    Artistic  and  decorated /M6m9«. 

MoRVAN,  Aries  {Bouchea-dtt-Rhdne),    Kaolins. 

Moussu  (T.),  Levalloie-Perrei  (Seine),  Fdienoe  plaques;  x>ortraits  on 
porcelain. 

MuLLER  ET  CiE,  Iwy  (Seine),    Enameled  terre  cuite, 

Naturel  (F.),  Paris,    Cups  of  painted /oSence. 

NuGEXT  (Dlle.  M.  DE),  Prfy'Saint-Gerties  (Seine),  Enamels  and  paint- 
ings on  enamel. 

Ollkndon  (Dame  d*),  Paris,    Painting  on  porcelain. 

Oriixat  fils  Atstf  Azy-le-  Vif  (NOvre),    Kaolins. 

OuTi  (M.),  Paris,    Flowers  in  porcelain,  of  all  kinds. 

Pachaud  (A.),  SainUUger-lorMontagne  ( Haute- Vienne),    Kaolins. 

Pannier- Lahoche  et  Cie,  Paris,  Decorated  porcelain ;  artistic  fcA- 
ence  ;  enamels ;  cups,  vases,  etc. 

Parrot  (E.)  et  Cie,  Turenne  (Corrhe)    Kaolins. 

P£cHE,  Paris.    Models  in  terre  cuite  for  ceramics. 

P^RiCHON  (Dlle.  M.),  Paris,    Painting  on  porcelain  and/otenor. 

Petit  (M.),  Part«.    Painted  porcelain  plaque. 

Pbullier  (L.),  f'aris.  Artistic  porcelain,  white  and  decorated;  buste 
and  statuettes  in  terre  cuite, 

Pbtrusson,  Limoges  (Haute-Vienne),  Porcelain,  faience,  and  vitrifiable 
colors. 

PiLLivuYT(C.)  ET  CiE,  Paris,  Hard-paste  porcelain,  white  and  deco- 
rated. 

PiNOT  (Vo  V.-N.-A.),  Paris,    Flowers  of  all  kinds  in  porcelain. 

PoiRET  (R.-U.),  Paris,  Enamel  color  for  goldsmiths  and  art  bronzes; 
panels. 

PoNSiN  (F.-A.),  Paris,    Art  faience. 

POUYAT  (6.),  Limoges  (Haute-Vienne),    Porcelain;  faience;  kaolins. 

POYARD  (C),  ^am.    Artistic /ai«ncc. 

PuisoYE  (Dlles.  M.  et  M.),  Paris,    Enamels  and  art/at«tice. 

Pull  (G.),  Paris,    Decorated  ceramic  products. 

QuiNTER,  Paris.    Fancy  porcelain. 

Revol  (G.  )  PfeRE  ET  FiLS,  Saint-  XJze  (DrSme),  Fine  and  common  8ton< 
ware ;  articles  in  terra  cotta. 

RiCHAiu)  (Dame),  Paris,    Vases  and  cups;  decorated  porcelain. 

RiCHARD-GODiN  (C.-A.),  VH4raulc  (Oise),  Glazed  stone- ware  pipes  anc 
pottery ;  vases  and  apparatus  in  stone  ware  for  chemical  uses. 

RiOAL  ET  Sanejouand,  Clairefontaine  (Haute-Sa6ne),  Artistic  and  fin< 
faience;  miyolica. 

Rini^RB  (A.-J.-O.  DE),  Bourg-la'Beine  (Seine),  Artistic  x>ottery ;  vasea 
flower  stands:  tiles. 
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BomiXARD  (A.),  Poria.    Enamels.  pp^^^'- 

BOCOFFORT  (A.),  Towrij'Lurcy  {Nihvrc).     Fine  pottery.  List  of  exhib- 

Boui  (A),  Paris,    Objects  of  art  in  ierre  cuitey  busts  and  statuettes.      c^JJ,^^^!***  ^^' 

BouO£T(Dlle.  C),  Paris,    Painting  on  porcelain  SkUiX  fdienoe, 

BousSEAU  (E.),  Paris.    Decorated  x>orcelain  and/a¥eiice. 

^OY  {G.)j  Paris.     Faience. 

Saffroy  (Dlle. ),  Paris,    Artistic /aumoe. 

Saillac  (Dlle.  C. ),  Paris,    Decorated  porcelain. 

Samson  fils  Atst  (E),  Paris.  Large  vases  in  imitation  of  old  china; 
large  dishes ;  cloisannS  vases  with  bronzes ;  accessories,  such  as  han- 
dles and  feet. 

Sand  et  Cus,  Feignies  (Kord),    Tiles  decorated  by  incrustation. 

Sazerat  (P. -L.-£. ),  Limoges  {Haute-  Vienne),  White  and  decorated  por- 
celain; kaolins. 

SCHOPIN  (E.),  Moniigny'Sur-Loing  (Seine-et-Mame),  Artistic  faience; 
vases;  dishes;  plaques. 

Scribe  (L.-0.),  la  Fert^ Saint- Cgr  {Loir-et-Cher),  Dishes  in  the  Italian 
style  of  the  sixteenth  century,  painted  on  raw  enamel, /^rand/eii. 

Sergent  (T.-Y.),  Paris.  Vases;  flower  stands;  small  boxes;  decorated 
dishes  in  majolica. 

81UON8  ET  CiE,  Cateau  (Nord),  Mosaic  bricks  in  fine  stone  ware ;  pave- 
ment of  the  pavilion  of  the  Minister  of  Public  Works. 

Simpson  (Dlle.  A.-E.),  Paris.    Artistic  ceramic  work. 

SociM  DES  Fabricants  Rj^.uxis  DE  Yallauris  {Alpes-Maritimen). 
Pottery. 

6oci£t£  Ai'ONYME  DES  Kaolins  de  l'Allier,  Collettes  (Allier),  Kaolins. 

SoucHET-DuMONT  (Vo.),  Bourges  (Cher).  Artistic  pottery,  statues,  and 
incrustations  for  furniture. 

SoucHET  ET  CiE.,  Paris.    Enamel  flowers. 

SoYEz  (P. ),  Paris.  Objects  of  art  in  enamel ;  ewers ;  cups ;  dishes ; 
^nbonniires,  bijauterie. 

Tabget  (Dlle.  M.),  Paris.    Decorated  porcelain. 

Thibault  (A.),  Cluiuss4e-Saint'Victor  (Loir-et-Cher).    Artistic /atcnoe. 

^^RRY  (G.),  Paris,    Porcelain  and /aifiice  decorated  for  table  service. 

Thomas  (A.),  Paris,  Vases  of  all  forms;  Chinese  vases;  flower-pot 
lioIdeiiB ;  toilette  objects. 

Tobtat  (J. ),  Blois  {Loir-et-  Cher),    Artistic  faience, 

^'lysse-Besnard  (J. -J.),  Blais  (Loir-et-Cher).    Decorated  faience. 

^TzscHNEiDER  ET  CiE,  Digoin  (Sa^c-et-Lcire).  Articles  in  hard /a'ienoe 
(opaque  porcelain),  whit«  and  decorated. 

•^^i^X-BiDON  (Dlle.  DE)  Paris.    Painting  on  porcelain. 

^^aLARD  (J.)  ET  CiE,  Bordeaux  (Gironde).     Fa'ience,  ordinary  and 

fin© ;  table  and  toilet  services. 

'0\0N  (C),  Paris-Passy.    Statuettes  in  enameled  terre-cuite. 

^^X  (D.)  ET  Baury,  Paris,    Statues;  statuettes ;  vases ;  canddlahras ; 

Pendttles, 

'^^ENT  FRiiRES  ET  FiLS,  Toulousc  {Hauic-Garonne),      Mantel  deco- 
ctions; architectural  objects  in  stoneware;  wall-facing  in  paint- 

^^g  on  enameled  faience;   decorated  facing  on  the  arch  under  the 

^titiaDce  to  the  Beaux-Arts  Section ;  architectural  railing. 
^^^N  (E.),  Neuty-sur-Loire  {Nihre).    Salt-glazed  stone  ware. 
Woodcock  (F.),  Paris.    Flowers  and  bouquets  in  porcelain. 

11  p  B ^VOL  3 


162  UNIVERSAL    EXPOSITION    AT   PARIS,  J878. 

FKANCB. 

NOTICES  OF  SOME  OF  THE  PBIHOIPAL  EXHIBITB. 


Porte  (lea  PORTE  DBS  BEAUX-ARTS. 

Beanx-ArtB. 

Jules  IxBbnitz.  JULES  LCEBNITZ, 

This  magnificent  entrance  porch  to  the  Gallery  of  Fine 

Arts  opposite  the  end  of  the  building  put  up  by  the  city  of 

Paris,  is  executed  in  red  terra  cotta,  with  enameled  panels 

or  tiles  of  huge  dimensions  inserted  in  the  sides  and  the 

frieze  at  the  top.    The  total  height  is  12  meters,  about  40 

feet,  and  the  breadth  11  meters.    It  was  erected  under  the 

Paul  S6diiie.    dircctiou  of  the  architect  Paul  S^dille,  but  all  the  enamels 

were  made  by  Jules  Lcebnitz,  the  manufacturer  of  artistic 

faience  for  architectural  uses,  and  constitute  his  exhibit. 

Terracotta     The  elaborately  carved  and  ornamented  sides  and  top 

1  1  * 

mo  mga.  moldiugs  of  the  red  terra  cotta  are  relieved  with  gilding  on 

the  raised  ornaments,  and  with  medallions  of  female  heads 
Enameled  slabs  at  intcrvals.     The  enameled  slabs  and  pieces,  of  which 

large  size"*"^  ^  thcrc  arc  about  300  in  all,  are  of  unusual  size,  and  required 

specially  constructed  ovens  to  bake  them  in.  The  enamels 
were  appli<*d  after  the  first  baking.  The  three  upper  panels, 
representing  painting,  architecture,  and  sculpture,  are  each 
about  three  feet  square.  The  largest  panel  measures  1".15 
square.  The  panels  below  at  the  sides  are  made  up  of  three 
whole  and  two  half  size  slabs,  each  one  about  30  by  23 
inches.  The  designs  are  sharply  lined  in  grafito.  This 
ExccUent  col- makcs  a  divisiou  in  the  enamel  colors  which  do  not  flow 

"™*  over  and  coalesce.    All  the  enamels  are  very  smooth  and 

perfect,  and  the  colors  are  good;  green,  white,  and  dark 

brown  predominate.    The  cartoons  for  the  frieze  were  drawn 

iSmUe  L6vy.    by  fimilc  L6vy.    The  cost  of  the  whole  was  about  50,000 

francs. 

JJarluet  &  Co.  BARLTTET  <«  CO. 

The  establishments  for  the  manufacture  of  faience  at 
Creil  and  Montereau  are,  since  the  loss  of  Sarrequemincs,. 
the  largest  in  France.    The  manufacture  at  Montereau  was> 

Estabiisiied  in  established  in  the  year  1775,  that  at  Creil  in  1794,  and  hy 
their  union  in  1840  the  ownership  has  descended  to  the  firui^ 
of  Barluet  &  Co.    At  present  18,000  tons  of  coal  are  required. 

pro;frc83  of  the  annually  for  these  works.     Two  water-wheels  and  sevea 

» manufactory.  "      ,  n  n  ^.-/v 

steam-engines  represent  a  force  of  2o0  horses,  required  to 
move  the  machinery  of  the  mills,  presses,  and  mixing  appa- 
;stati«tica       ratus.    Fivc  hundred  operatives  nre  employed.    Twenty- 
three  millions  of  pieces  are  sent  out  annually,  and  the  value 
of  the  product  or  extent  of  theannual  expenditure  is  3,500,000 
-francs. 
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FUANCK. 


Barluet  St.  Co. 


In  the  very  extensive  representation  of  the  superior  prod- 
ucts of  this  immense  establishment  I  note  especially  the 
large  specimen  of  decoration  in  pdtes  rapportdes  and  the  large    Pdu  rapporut. 
panel  for  wall  decoration,  representing  a  forest  with  the  trees 
cf  the  natural  size  and  color,  with  groups  of  hunters  and 
monnted  cavaliers. 

M.  Barluet  has  been  honored  with  the  Cross  of  Ohevalier 
ot  the  Legion  of  Honor,  and  is  recognized  as  a  most  devoted 
promoter  of  the  industry  of  faience. 


POVYATS  PORCELAIN. 


Ponjfttk 


The  finest  white  porcelain  in  the  Exposition,  rivaling  in 
purity  that  of  Sfevres,  was  shown  by  Pouyat.    The  dinner 
aexvices  were  remarkable,  not  only  for  the  perfect  whiteness    Fineness     of 
and  translucency  of  paste,  but  for  the  accuracy  of  form  of  the  S?r^Tof"forra.^ 
pieces,  their  lightness,  and  luster.    The  "rice  porcelain,'^  or 
porforated  ware,  was  shown  in  quantity,  whole  services  being  Perforated  ware, 
isde  of  it,  plates,  tureens,  and  fruit-dishe>s.    It  appeared 
be  fully  equal  to  the  white  hard  porcelain  perforated 
'^jvare  shown  from  the  government  establishment  at  Sfevres. 

Pouyat  also  exhibited  a  very  superior  ivory  porcelain,  ivory  porcelain. 

riotably  in  some  large  circular  plaques  decorated,  and  the 

l>road  tile  background  of  his  installation.    These  tiles  were 

clecorated  with  foliage  in  relief,  and  a  vine  with  fruit  in 

<ielicate  green  and  purple  with  gold.    There  were  also  some 

very  good  specimens  of  pdte-aurpate. 


HAYILAND  ^  CO. 


P(Ue-9Hr-pdte. 


HaTiland  4:  Co; 


Decorated 


The  exhibit  of  Haviland  &  Co.,  of  Limoges,  was  very  large, 
^^d  comprised  their  various  products  of  porcelain,  both  of 
^he  hard  and  soft  paste  bodies,  and  a  full  line  of  the  deco- 
cted faience  for  which  their  fahriques  are  so  well  known.  ^**'^^^* 
^iany  of  the  faience  vases  were  like  those  shown  at  Phila- 
delphia in  187G.  Vases  with  broad  flat  sides  are  now  more 
^^  Vogue,  being  better  adapted  to  the  reception  of  the  paint- 
^^gs.  One  of  the  novelties  is  the  introduction  of  figures  in 
belief  in  the  biscuit  unglazed  rising  above  the  highly  deco- 
'^ated  and  glazed  surface. 

There  are  some  beautiful  pink-colored  vases  and  some  of 
turquoise-blue,  with  accidental  patches  of  ruddy  scarlet  red, 
flame  like,  ui)on  the  sides. 

One  large  rectangular  Jarciim^e  is  3  feet  long  and  20 
ouches  high,  and  is  decorated  on  the  side  by  Couturier,  who   conturier. 
has  painted  a  life-size  group  of  chickens  and  guinea  fowls. 
The  firm  also  exhibits  vases  in  soft  porcelain— jxlte-femfre — 
ta  many  forms. 


Uu;;lazed  fl;:- 
nres  '  in  relief 
above  a  decora  te«  I 
gldzed  snrfare. 


PdU-Undrtk 
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FBANCE. 


Faience. 
Haviland  &Co 


Memorial  vases 
in  the  Washing- 
ton National  Ma- 
Rouni. 


History  of  the 
work. 
Materials  used. 


TheTase"1770." 


The  vase  ••1870." 


Belaplonche. 


Panel  of  Limo 
^^%fa\enee. 


Visitors  to  the  Centeiinial  in  1870  will  remember  the  fine 
specimens  of  faience  which  were  shown  there  and  the  two 
large  memorial  vases  in  enameled ^a'ience  which,  at  the  close 
of  the  Exhibition,  were  presented  by  the  firm  to  the  ceramic 
department  of  the  National  Musemn  at  Washington.  These 
vases  were  afterward  set  up  in  the  hall  of  the  Smithsonian 
alongside  of  the  Doulton  terra-cotta  pulpit  and  the  teiTa- 
cotta  group  ''America.'' 

The  following  description  was  supplied  to  the  writer  by 
the  Messrs.  Haviland : 

'*  Work  was  commenced  in  1873  on  the  specimens  now  exhibited  for  tbe 
first  time.  They  are  made  of  common  earthenware  clay,  and  are  deco- 
rated with  colors  and  enamel,  the  brilliancy  of  which  has  never  been 
surpassed  on  any  kind  of  ware  yet  made.  All  the  forms  and  decora- 
tions are  by  well-known  artists. 

^^  When  it  is  remembered  that  all  these  colors  have  passed  through  fire, 
Aie  eficct  produced  is  wonderful,  and  must  be  interesting  to  all  lovers 
of  ceramic  art.  The  principal  pieces  in  the  coUection  are  two  large  « 
vases,  commemorative  of  the  Independence  of  the  United  States,  and  ^ 
of  the  completion  of  their  first  century  of  existence  as  a  'nation.  Thc}"^ 
are  the  largest  vases  ever  made  in  Europe,  and  no  idea  of  the  difiicnlty*^ 
of  their  manufacture  can  be  conveyed  to  any  one  who  has  not  attemptei 
a  work  of  like  importance. 

"The  vase  *177G' — *Tbe  Struggle' — has  for  its  base  a  barren  rock^s. 
washed  by  angry  waves.    On  top  is  a  battery  of  cannon,  modeled  froi 
those  in  use  during  the  Revolutionary  war,  the  idea  conveyed  bein  j 
disorder.    On  the  body  of  the  vase  is  an  eagle,  with  outspread  wing=r 
On  either  side  the  colors  of  the  United  States.    Above  the  eagle 
the  names  of  the  signers  of  the  Declaration  of  Independence.    Tl 
vase  is  surmounted  by  a  bust  of  Washington.    On  the  one  side  is 
statue  of  *  Victory'  and  on  the  other  *Renomm<So.' 

"The  vase  *1876' — *  Prosperity' — has  for  its  base  emblems  of  pes 
the  fruits  of  the  earth,  and  the  implements  of  industry.  On  the 
are  the  eagle  and  the  colors,  and  above  ore  the  names  of  the  Preside] 
of  the  United  States,  with  their  terms  of  office.  On  top  is  a  bust 
'America'  and  on  each  side  are  the  *  Victory'  and  the  'Rcnommi 
The  vases  were  designed  by  Bracquemond,  late  director  of  the  ateli 
at  Sdvres.  They  were  sculptured  by  Delaplanche,  *  Grand  prix 
Rome '  and  Chevalier  of  the  Legion  of  Honor. 

Panel  of  LimogcH  faience. 


"  Between  the  vases  is  a  large  panel  composed  of  over  900  tiles, 
Biiicqnemond.  signed  and  painted  by  Bracquemond.    The  picture  is  aUegorical, 
represents  the  genius  of  man  utilizing  the  waters  of  the  rebeUi 
stream  and  storm,  the  fires  of  the  volcano  and  lightning,  and  mak 
them  the  willing  slaves  of  progress.    The  coloring  of  these  tiles 
bles  that  of  an  oil-painting,  and  the  effects  are  different  from  any  her- 
tofore  produced  with  the  same  materials.    In  this  connection  it  may 
mentioned  that  M.  Gamier,  architect  of  the  Academy  of  Music  in 
has  ordered  two  panels  to  be  placed  in  one  of  the  rooms  of  his  theat 

"  There  are  many  specimens  of  vases  showing  the  most  wonderful 
oring  that  has  ever  been  produced,  and  the  forms,  having  been  desigi^*- 
by  skillful  artists,  arc  very  remarkable.    A  few  of  these  de8cr\-e  spoor  ^ 
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mentiou,  as  they  are  works  of  sucli  artists  as  Eugene  Delaplanche,  Tony        franck. 

No^lf  Edoaard  Lindeuober,  and  Felix  Lafon.    These  cannot  be  dupli-    Faience. 
cated,  as  no  molds  were  over  made  for  them.    The  very  same  vase  that 
was  sculptured  by  the  artist  was  colored,  then  fired,  and  placed  on  ex- 
hibition." 

01BU8  dt  REDOy.  Qil,u3  ^  rvedon. 

The  works  of  this  firm  are  at  Limoges,  and  their  sales- 
iXH)m8  at  Paris. 

They  manufacture  and  exhibit  a  great  variety  of  ordinary 
j>orcelain  table  services  of  excellent  quality  and  low  price.    Tabic  services 

le  paste  is  beautifully  white.    Many  of  their  products  are 

^nt  to  Japan  and  are  there  decorated  by  the  Japanese  and 

len  returned  to  Europe  or  America 

They  exhibit  also  many  verj'  fine  examples  of  vases  in    vuses     dcco- 

lored  porcelain,  decorated  with  colored  pastes  and  slips  JSi^.     ^ 


1(1  with  white  pdte-sur-pdte.  Some  of  the  vases  are  of 
liite  body  with  an  exterior  coating,  the  most  satisfactory 
mg  the  pale  lavender  or  pearl  color.  The  vases  are 
^luown,  turned,  not  molded.  All  the  white  paste  decora- 
ions  are  beautiful  and  excellent,  so  far  as  the  perfection  of 
le  paste,  its  softness,  purity,  and  fineness,  are  concerned. 
It  the  drawing  and  attitudes  of  the  figures  are  bad.  The 
gates  appear  stiff  and  constrained,  and  are  without  that 
^iry  grace  and  ethereal  beauty  which  mark  the  work  of 
^olon.  On  one  pair  of  vases  we  have  female  figures  deli- 
^^^tely  draped ;  on  one  vase  one  of  the  nymphs  is  riding  in 
^»  chariot  in  the  clouds  and  is  drawn  by  butterflies ;  on  the 
^>ther  vase  the  nymph  is  in  a  shell  drawn  by  two  dolphins. 
I^e  first  is  delicately  draped  in  a  thin  gauze- like  veil  of  blue, 
^Jid  the  second  has  a  thin  drapery  of  a  pale  celadon-green  . 
^^lor.  These  p&te-sur-p&te  decorations  are  the  work  of  F.  f.  Peyrat. 
-^eyrat. 

On  another  pair  of  vases  Cupids  are  represented  climbing 
^fter  birds.  It  is  superb  as  respects  technique,  but  is  stiff 
^Ufi  constrained  in  the  attitudes. 

A  dish  with  lavender  ground  or  paste  and  a  white  pate-         Decorated 

TMee  and  dishes. 

^^r-pdte  decoration  of  female  figures,  writing  oii  a  tablet 
^hile  the  muse  pours  oil  into  a  tall  Roman  lamp,  is  perhaps 
^e  best  piece.    It  is  signed  F.  Peyrat. 

The  best  success  is  obtained  in  pdte-surpdte  with  flowers 

^^  the  subjects,  or  with  medallions.    A  pair  of  delicately 

<^lored  celadon  vases,  with  dark  lavender-color  medallions. 

On  which  are  busts  of  females  surrounded  by  arabesques  and 

^rrifiQns,  gave  great  satisfaction. 

Some  black  vases  elaborately  decorated  with  white  paste   onyx  effect 
had  all  the  appearance  of  onyx  cameo.    There  were  also 
some  very  pleasing  jewel-boxes  in  the  same  style  and  in 
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'^'^^•cg'       pastes  of  lavender  and  celadon,  all  mounted  in  gUt  metal 

frames. 

Deck* » faience.  DECKS  FAtENOE. 

Superb  ^repro-     Bv  commou  conseut  the  productions  of  Deck  bear  off  the 

auctions  of  Onen-  "  * 

tai    va«e8   and  palm  of  exccUence  and  artistic  merit.      His  vases  and 

plaques  and  reproductions  of  Persian  and  Japanese  art- 
pottery  and  his  enamels  are  unsurpassed.  Many  of  the 
designs  of  vases  are  taken  from  Buddhic  bronze  vases  of 
China  and  Japan.  T.  Deck  was  one  of  the  fortunate  three 
Grand  mwki.  to  rcceivc  the  grand  medal. 

Giyn/aienctf.  OIEN  FAlENOE. 

The  old  establishment  of  Geoffroy  &  Go.  is  now  known 
under  the  name  of  Faiencerie  de  OieUj  owned  by  a  stock  com- 
pany with  a  capital  of  1,800,000  francs.  Their  productions 
include  not  only  the  ordinary  ware  for  household  use,  but  a 
great  variety  of  artistic /ai^nce  and  reproductions  of  ancient 
decorative  faience. 

These  works  owe  their  origin  to  Mr.  Hall,  who  had  before 

been  engaged  in  the  potteries  of  Montereau.    In  the  year 

Foundod     by  1820  he  foundcd  the  works  of  Gien  on  the  banks  of  the  Loire* 

Hall  in  1820.  ' 

in  the  buildings  of  an  ancient  convent.    At  first  a  fdienoe 
was  made  with  a  composition  resembliDg  the  British  stone- 
china  ware,  but  even  at  that  time,  although  the  products  of  " 
Gien  were  remarkable  for  their  whiteness,  they  were  far  from 

UfkTd/aienee.   having  the  solidity  of  paste  and  the  hardness  of  enamel 
since  obtained,  and  which  now  permits  it  to  compete  with 
porcelain  for  domestic  i)urposes. 
The  manufactures  of  Gien  comprise  two  distinct  branches. 

wuk^j,  painted,  The  ouc  the  most  ancient  and  important  consists  of  objects 

or    prmted     do- 

mestic  Hcrvicea.  of  houschold  usc  for  cvcry-day  domestic  purposes,  such  as 
table  and  toilet  services,  either  white  or  decorated  by  paint- 
ing or  printing. 
detfrntil-e    /S:l     "^^^  second,  which  originated  in  1856,  consists  of  artistic 
ence.  products  for  decorative  purposes,  and  of  reproductions  of 

faience  of  ancient  and  popular  designs.  The  first  to  be 
imitated  was  the  table  services  of  old  Rouen,  and  this  meet- 
ing with  great  success,  was  followed  by  imitations  or  repro- 
ductions of  Delft  ware,  the  faience  of  Moustiers,  of  Mar- 
seilles, of  Neiderviller,  and  of  Italy.  To  these  were  added. 
Reproductions  later,  imitations  of  the  ancient  faience  and  enamels  of  Per- 

of  Delft,  Italian,     .        ' ,  .  ,     ^  -r  .      ^     •.  •  .    .  ^  ,  / 

Persian, Chinese,  sia,  China,  and  of  Japan,  iiiclxiQm*^;  cloisonneSj  craqiielesj  tur- 
wares  and  enam-  quoisc-blue,  and  blue  de  Sdwcs.    At  the  same  time  the  manu- 
facture of  ordinary  ware  has  not  been  neglected.    The  quan  - 
tity  made  has  increased  from  year  to  yesir. 
In  1866  the  company  decided  to  tear  down  the  ancient 
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buildings  and  to  build  anew.    The  new  works  were  fitted       fbakcb. 

witii  every  desirable  modern  appliance,  and  at  present  they    Gicn/a»«nc«. 

employ  a  motive  power  equal  to  220  horses  in  crushing  and 

mixiDg  the  materials,  and  in  turning,  pressing,  and  molding. 

Besides  the  special  works  for  these  purposes,  they  have 

workshops  for  all  the  trades  tributary  to  the  work.    The 

works  employ  a  thousand  or  more  workmen,  including  200    statutica     of 

decorators.    The  superficial  extent  of  the  establishment  is 

50,000  square  meters.    More  than  25,000  kilograms  of  faience 

is  sent  out  daily,  and  no  less  than  50,000  plates  have  been 

made  in  one  day. 

The  plastic  clays  are  procured  firom  Nifevre  and  Cham-    Locality  of  uie 

materials  used. 

pagne,  the  kaolins  from  Allier,  the  feldspar  firom  Auvergne, 
and  the  coal  from  B^zenet.  Of  the  latter  35,000  kilograms 
SLie  used  daily.  The  temperature  of  the  biscuit  furnace  is 
estimated  at  1,800  degrees  centigrade,  and  the  baking  re- ,  ?»*H*     "»^ 

/  o  ®  "  ^  baking  fumaoeA. 

Quires  three  days,  not  including  the  cooling,  which  requires 
four  or  five  days  longer.  The  baking  fire  for  the  enamels  is 
iiot  so  strong  and  the  furnaces  are  smaller  than  those  for  the 
t^iscuit,  thus  permitting  a  shorter  time  for  the  baking  and 
the  cooling. 

The  company  exhibits  a  great  variety  of  its  products,  Artidea  ex. 
^inong  which  may  be  noted  imitations  of  Japanese  ware,  es- 
l^^^cially  Satsuma  and  Kioto  fdiencCj  also  enamels  like  the 
I^ougwy ,  and  large  pieces  of  faience  in  the  style  of  Haviland 
^"ases,  and  large  square  and  round  plaques,  some  of  them 
^*^.20  in  diameter. 

The  welfare  and  contentment  of  the  operatives  and  their   weifkre      of 
^milie^  have  received  much  care  from  the  company.    Schools  **^™  ^**" 
^1X3  established  in  which  the  instruction  is  gratuitous,  and 
the  children  are  taught  for  thre«  hours  daily.    Those  who 
pass  a  x>rescribed  examination  are  selected  to  assist  in  teach- 

A  society  is  formed  for  the  support  of  sick  and  disabled  ^^^^^n  J^ 
"^'orkmen,  and  has  been  of  great  ser\ice.    There  is  also  a^ied. 
l>and  of  50  musicians,  and  it  has  recently  received  a  gold 
luedal  at  Paris.    The  company  also  distributes  10  per  cent.  ^?J^^g"*'°°  of 
of  its  net  profits  yearly  to  the  most  deserving  of  its  em-  p^^flta. 
ploy6s  and  workmen. 

The  merit  of  the  Gien  products  has  been  recognized  at  the 
Successive  great  exhibitions  by  bronze  and  silver  medals,    Medaia. 
gold  medals,  and  diplomas  of  honor. 

LONQWT  ElfAMELS. 

The  enamels  of  Longwy,  which  a  few  years  ago  were  rare,    Longwy  enam 
are  now  abundant  and  familiarly  known  in  the  United 
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"^^^g- States.    There  was  a  very  large  and  beautiful  display  at 

.ii^a.^^  ®^'  the  Exposition  of  the  choicest  products  of  this  establish- 
Tabio  and  rases,  mcut.  AmoDg  the  largest  are  a  table- top  in  one  slab  3  feet 
8  inches  long  and  2  feet  wide.  It  was  very  flat  and  the 
enamel  surface  was  very  even  and  well  formed.  The  ground- 
work of  the  central  portion  was  in  craquele  and  the  outer 
border  was  in  plain  enamel.  This  alone  served  to  show  the 
mastery  which  this  fdbrique  has  obtained  over  the  enamels. 
A  pair  of  vases  4  feet  high  and  20  inches  in  diameter,  in 
Chinese  style,  is  also  worthy  of  mention.  Enameled  circu- 
pMefs  yjl^"^*'  ^^^  plaques  were  shown  in  variety,  from  8  inches  to  3  feet  in 

diameter.  Some  large  panels  were  decorated  with  highly 
colored  flowers  on  an  intensely  black  enamel  background. 
Among  the  smaller  objects  we  note  jardinieres,  vases,  flower- 
pots with  inner  linings  of  metal,  and  trays  of  all  sizes.  They 
have  obtained  a  very  brilliant  carmine-red  enamel  color, 
ruby-like  in  its  luster,  adding  greatly  to  the  brilliancy  of 
their  enamels. 
Works  founded     Thcsc  works,  fouudcd  iu  1798,  enjoyed  at  their  birth  the 

in  1708. 

traditions  of  the  art  of  the  period  of  Louis  XVI,  and  com- 
menced by  the  production  of  chefs-d^ceuvre  in  relief,  and 
white  enamel  imitations  of  antique  busts  and  vases,  of  which 
specimens  may  be  seen  in  the  ceramic  museum  at  S^vre^. 
At  present  the  number  and  brilliancy  of  the  colored  enamels 
exceed  those  known  to  Oriental  potters. 
H.  D'Huart        ^^  ^^  D'Huart,  one  of  the  proprietors  of  the  establish- 
Gold  meduL     mcut,  reccivcd,  in  addition  to  the  gold  medal,  the  honor  of 
the  Cross  of  the  Legion  of  Honor.    The  artistic  services  of 
chns.  Lonqnet  jyj[p^  Charlcs  Lonquct  were  recognized  by  a  silver  medal. 

Unaniels  on  lava. 

lava"^™^^"  **°  -^^  unusual  ceramic  product  is  presented  to  us  in  the  form 
of  vitreous  enamels  in  colors  upon  pumice-stone  lava,  not 
only  in  the  Japanese  section,  but  in  the  French.    In  the 

F.Giiict.  latter,  M.  F.  Gillet,  9  Eue  F6n61on,  Paris,  exhibited  an  im- 
portant specimen  under  the  porch  at  the  right  of  the  Pa- 
vilion des  Beaux- Arts,  near  the  Eussian  section.  This 
specimen,  8".50  long  and  2".50  high,  is  an  exact  reproduction 

FUmdrin.  of  onc  of  the  works  of  the  painter  Flandrin,  deceased,  exe- 
cuted in  the  church  of  St.  Vincent  de  Paul  at  Paris.  In 
executing  this  copy  M.  Gillet  desired  to  prove  that  lava  is 
one  of  the  best  foundations  known  for  enamels,  and  especially 
suitable  to  the  interior  and  exterior  decoration  of  public 
monuments  by  reason  of  its  little  expansion  and  contraction 
by  changes  of  temperature  and  its  durability,  in  these  re- 
spects being  superior  to  ceramic  bodies.    He  also  claims  for 
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it  the  advantage  of  being  obtainable  in  large  blocks,  giving  ^lasc^ 
broader  surfaces  than  are  readily  made  in  pottery.  It  is  Enameu  on 
these  advantages,  in  the  estimation  of  M.  Gillet,  that  led 
him  to  seek  to  obtain  a  full  palette  of  ceramic  colors  suitable 
to  nse  upon  this  material,  in  the  hope  that  decorative  artists 
might  here  find  the  means  of  giving,  in  a  degree  at  least, 
"immortality  to  their  works."  He  claims  that  with  the  four 
palettes  he  has  found  it  is  possible  to  execute  all  styles  of 
paintings.  One  is  suited  to  imitations  of  fresco  paintings ; 
the  second  to  oil  paintings ;  the  third  to  ^^peinture  sous 
mverte;^  and  the  fourth  to  the  style  of  aquarelle. 

BIGAL  d  BA.NEJOVAND,  Blgal  A  San©- 

Jonaud. 

This  firm  is  the  manufacturer  and  exhibitor  of  ^vlq  faience. 
The  works  are  at  Glairefontaine,  and  were  founded  in  1802   Founded     by 
by  M.  £l tienne,  for  the  production  of  the  kind  of  faience  then     *^*^  ° 
called  "  terre  depipe^^  or  "  earthenware  ^  in  English.    In  1853 
the  extent  of  the  business  was  greatly  increased  by  the  in- 
trodaction  of  a  popular  style  of  fancy  faience  of  Nankin 
bluesbade.    Since  1862  the  development  ha^  been  rapid. 
Six  large  coal-burning  fumac/es  have  been  constructed,  and 
the  works  now  turn  out  1,500  tons  annually  of  various  prod-   Prodaot. 
ucts,  which  may  be  classed  in  five  groups. 

1.  White /afencc  [^^f alienees  hlanchea^)^  ciaXXeA  in  France   wwt© /aSmoe. 
''^fvrcehin  opaque  /  "  in  England,  stone  china.    This  is  either 

plain  or  decorated  by  transfer  or  by  hand-painting.  It 
comprises  table  services  and  toilet  sets  chiefly. 

2.  Nankin /aience,  chiefly  in  mugs,  coffee  cups,  milk  jugs.  Nankin /ai«nee. 
aud  water  jugs. 

3.  Green  faience  for  dessert  services.    This  green  color  is   Green /awne«. 
dae  to  a  green  glaze  or  enamel  flowing  over  a  surface  in  re- 
Kef,  generally  leaves,  grape  leaves,  etc.,  with  which  we  are 

all  familiar.  They  are  made  at  this  establishment  in  large 
quantities  and  at  an  extremely  moderate  price,  and  are 
largely  exported. 

i  The  fourth  group  comprises  ^^  faiences  majoliqueSj^  ivory  j.  ^'*^*^  ™^®" 
pastes,  etc.    These  are  generally  decorated  in  many  colors 
and  in  relief  enamels.    It  is  claimed  for  Clairefonta.ine  that 
the  works  were  the  first  to  introduce  this  ware  for  common 
use  in  services. 

5.  The  fifth  group  comprises  the  variety  known  as  ''/aV-     Fcnenee  utho- 
^ces  lithaphaniqueh"^  or  ^^Smail  ombrant^^  shaded  enamel,  in^  '*'**^"*- 
^hich  the  design  is  produced  by  first  sinking  it  below  the 
surface  of  the  body  and  then  filling  it  with  a  limpid  enamel 
more  or  less  deeply  colored.    The  lights  and  shadows  de- 
pend apon  the  depth  or  thickness  of  this  coating.    The 
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'''^'^^-      agent  of  this  establishment  is  the  firm  of  Ferdinand  Bing 
&  Co.,  New  York. 

VieUlard  &,  Co.  VIEILLARD  dk  00 

^  This  firm,  of  Bordeaux,  exhibited  enamels  in  the  style  of 

en&mc\s^^'^^  ^^^If'^^'^^'    They  have  similar  ruby-red  blue«  and  the 

craquele  ground.    Their  vases  and  jars  for  decorative  pur- 
poses are  mounted  in  Japanese  style  on  black  carved  stands, 
ebonized.    They  also  make  seats  in  black  ebonized  wood, 
in  Chinese  style. 
The  same  firm  presents  dinner  services  in /atence,  a  repro- 
RoprwiQctions  duction  of  the  famous  Moustiers/ate/kje,  printed  in  blue,  122 
of  Moustiera/oi^pj^gg  for  120  fraucs. 

A.  Thomas.  ^.  THOMAS, 

Of  St.  Denis,  near  Paris,  exhibited  an  assortment  of  large 
vases  and  other  ware  in  white  porcelain,  ready  for  decorat- 
ors.   This  porcelain  is  made  in  great  quantity,  and  is  burned 
with  soft  French  coal.    So  also  a  great  variety  of  objects 
Faience  bodice  are  made  in  faience  body,  purely  for  decoration,  and  are  sokL 

for  decoration.      ..',,.         'j.     j.   x  i      ^       ^.i.  •    j. 

in  the  biscuit  state,  ready  for  the  painter. 

One  of  the  large  porcelain  vases  stands  6  feet  or  more 
high.    The  body  was  molded  in  three  pieces. 

Sazerat.  8AZEBAT, 

Limoge«     Of  Limogcs,  makcs  plaques  for  enameling  and  decorating. 
XScL.      ^  He  produces,  also,  imitations  of  Limoges  enamels  and 

enamels  on  copper  in  the  old  style.  They  supply  the  trade 
alone,  and  produce  cheap  or  low-priced  goods.  They  exhib- 
ited some  specimens  of  coarsely  executed  pdte-surpdte  decora- 
tion on  jardinieres  of  celadon  green  and  on  toilet  sets.  They 
chcapfanoy  ar-  mauufacturc  also  a  great  variety  of  low-priced  fancy  articles, 
tides  m/atenee.  ^^^^  ^  jewel  and  trinket  boxes,  in  faience^  mounted,  and 

flower  pots  and  coffee  and  tea  sets.  A  full  coffee  set  for 
twelve  persons  is  sold  for  45  francs,  10  per  cent.  off. 

O.  MUet  &,  C.  OPAT  MILET  dt  0L£MENTMA8SIEB. 

Massier. 

This  firm,  established  at  Sfevres,  exhibited  some  interes^ 

va-iies  and  l>o^  iug  cxamplcs  of  fdiefice^  such  as  vases  and  pilgrim  bottles,  in 

color?  p«««iiar  ^  ^g^j.jg|y  Qf  pecular  colors,  obtained  by  enamels  of  their  own 

mixing,  chiefly  blues  and  greens  with  yellow,  and  in  some 
pieces  all  these  colors  were  combined  and  lay  in  streaks  and 
mottled  mixtures,  produced  in  part  by  the  action  of  the  fire. 
They  also  displayed  some  paintings  in  white  slip  oufaiencej 
and  some  well-painted  plaques  of  large  size. 
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OBAMPIOK.  PBANCE. 


This  manufEtctuier  of  art  faience  iu  Paris  exhibited  a  va-    ^'  c*»^p'®" 
riety  of  vases  with  designs  in  relief,  chiefly  in  the  Japanese    vaaes  in  jap. 
style,  with  imail  ombrant    The  glazes  were  light  and  dark  ifnau  ombranL 
^^reen,  and  produced  some  very  fine  effects  by  leaving  the 
high  lights  standing  np  through  them  while  they  flowed 
deeper  and  darker  into  the  depressions.    The  maker  has  a 
specialty  of  old  Japanese  designs,  with  the  grotesque  forms 
and  panels  such  as  are  found  on  antique  Oriental  bronzes. 
He  also  exhibited  some  beautifully  painted  plaques,  mounted 
in  ebony  frames. 


LtMtered  ware, — J.  Brianchon,  ,  ^°«f<*^  ^"^  = 

J.  Brianchon. 

The  nacreous  porcelain  of  Brianchon,  patented  in  many  Nacreous 

countries  and  in  the  United  States,  is  well  known  to  visi-  p***^^^"- 
tors  to  the  Expositions  at  Vienuj.  and  Philadelphia.    The 
writer,  in  reporting  upon  the  display  at  Vienna,  gave  the 
following  description,  which  is  equally  applicable  to  the  Paris 
exhibit : 

''This  exhibitor  confined  his  display  to  a  variety  of  specimens  of  oma- 
naental  objects,  covered  with  a  very  briUiaut  pearly  or  nacreons  gl»ze.  Poarly  nucre- 
flemi-metaUic  in  appearance,  and,  to  the  eye  of  a  chemist,  evidently  due  '^^  ' 
to  the  partial  reduction  of  oxides  in  the  glaze  to  a  metallic  state.  There 
u  a  great  variety  of  tints,  from  pearly  white  to  a  rose-pink ;  and  some 
of  the  objects,  such  as  shells,  where  the  iridescent  surface  is  peculiarly 
fitting,  are  very  pleasing  to  the  eye. 

"This  is  a  modification  of  an  ancient  art  which  was  long  kept  a  secret. 
Its  revival  in  France  is  due  to  M.  Brianchon,  who  has  succeeded  ad- 
mirably, making  his  pieces  with  more  certainty  and  brilliancy  than  the 
old  masters  of  the  secret  could  attain.  The  early  invention  is  attributed 
to  the  celebrated  maestro,  Gtoorgio  Andreoli,  whose  lustered  wares  are  Georsio 

BO  highly  prized  by  collectors.  The  purple  or  silver-lustered  ware  of  "^  * 
Staffordshire  is  similar.  The  process  was  introduced  there  in  Wedg- 
wood's time,  but  has  never  made  great  progress.  M.  Brianchon's  pro- 
cess consists  in  making  enamels  of  nitrate  of  bismuth,  iron,  uranium, 
nickel,  or  cobalt,  and  adding  a  reducing  agent,  such  as  resin  or  essential 
oils.  Objects  of  this  nature  have  also  been  made  at  the  Royal  Porce- 
lain Works,  Worcester,  and  by  the  Beleek  Company  in  Ireland." 

Briauchon's  patents  were  taken  out  in  1867,  since  which 
he  complains  that  by  reason  of  the  fiill  description  of  his 
methods  given  to  the  world  he  has  enjoyed  but  a  fraction  of 
the  benefit  which  was  due  to  him.  His  manufacture  is  car- 
ried on  in  Palis,  and  he  employs  some  50  or  60  persons,  who 
I'eceive  from  5  to  10  francs  a  day,  according  to  their  skill. 

Palissy  ware. — Pull.  Copiea 

of  Paliosy  ware: 

Pull's  renowned  copies  of  the  ware  of  Bernard  Palissy  were 
not  absent  from  the  display  of  French  ceramics.    They  are, 
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"^^^^-  to  all  iutents  and  purposes,  as  good  as  the  originals.  The 
ofpSfiMv^waro""^^^^*^'  highly  glazed  ware  of  this  description  made  in  En- 
gland and  on  the  Continent  gives  a  very  different  impres- 
sion than  does  this  light,  thin,  and  strong  body,  more  like 
metal  ot papier  m<iche  than  dense,  heavy  pottery.  The  colors 
are  rich  and  harmonious,  and  closely  follow  the  originals, 
G.PuiL  which  M.  Pull  is  fortunate  in  having  so  accessible,  and  in 

fully  appreciating.  The  large  panel  he  has  made,  known  as 
^^La  Ceramique,^  measures  2™.70  x  l".90,  and  yet  it  is  so  light 
that  the  artist  can  carr^'  it. 

He  makes  only  a  small  number  of  pieces,  and  dispenses 
with  assistants  or  workmen.  All  are  made  by  his  own  hands, 
and  he  alone  prepares  the  enamels  and  fires  the  work.  The 
prices  ai'e,  of  necessity,  high.  Most  of  the  objects  shown 
have  been  purchased  by  museums  and  connoisseurs. 

Photo^phs  Photographs  on  porcelain. 

unporcelom. 

charbonnier     The  exhibit  of  Charbonuicr  Frferes,  Longchamp  (Cdte- 

d-'Or),  of  faience  and  porcelain  possessed  especial  interest  b> 

reason  of  the  number  and  size  of  photographic  impressionc 

piaiJfeV     iJttb  ^^  *^^®  ^^^  plaques,  under  glaze,  and  burned  in  at  a  veri 

miingi  °^**  *°'  ^^^^  temperature,  said  to  be  not  less  than  2,000  degrees 

Some  of  the  copies  of  old  engravings  were  verj^  clear  ana 
neatly  executed,  the  white  and  black  being  cleanly  define* 
without  blurring  or  running  or  "  smuttiness.^  Other  colon 
than  black  can  be  used,  such  as  blue  and  red.  It  was  claime^ 
that  the  pictures  shown  had  not  been  ^'touched  up."  Tfai 
largest  piece  was  12  by  16  inches.  The  proprietors  offer  tt 
j)roduce  such  pictures  at  4  francs  the  square  decimeter 
The  process  is  patented  in  France  and  other  countries. 

ai^n"^^^*^*^  Soft-porcelain  paintings. 

E.  &,  c.  L6vy        E.  &  C.  L6vy  made  a  choice  exhibition  of pdte-tendre  vases 
mounted  with  gilt  bases  and  handles.   One  large  pair,  stan 
ing  nearly  3  feet  high,  is  beautifully  decorated  with  paicrs 
iugs.    The  first  represents  the  Dukes  of  ]S^orthumberlaK. 
and  of  Suffolk  asking  Lady  Jane  Grey  to  accept  the  cro^r' 
and  the  second  the  jealously  of  Lord  Damley.    There  wes 
many  tlelicately  executed  Watteau  paintings  of  exquisS 
finish  upon  smaller  vases. 
Leon  Danrao.      Lcou  Barrcau  exhibited  a  variety  of  decorative  objects 
imitotionB    otpdt^  tendvc^  such  as  vases,  plaques,  and  cups,  and  imitation 
ki  shvre^         ^^  ^j^  Sevres,  marked  with  the  Sevres  mark  and  B.  B.    T* 

paintings  are  exquisite,  and  are  well  sunk  into  and  incoi 
i^abouin.         rated  with  the  glaze  and  body.    The  artists  are  Labouin  a 
I'oituiin.         Poiterin.    These  pieci^s  have  been  subjected  to  the  fire  fcp 


vases. 
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times— twice  for  the  paste  and  ground  color,  once  for  the      v^j^c^- 
paiDtiDg,  and  once  for  gilding. 

Paintings  on  faience.  Paintinps  ou 

Among  the  numerous  examples  of  underglaze  painting  Michel  Bouquet, 
on  faience  we  note  those  of  Bouquet  (Michel),  ceramic  art-  painting, 
ist,  Paris,  who  paints  upon  a  stanniferous  enamel  and  burns 
in  the  colors  at  a  high  heat — grand  feu — in  the  manner  of 
the  artists  in  Italian  msgolica  of  the  fifteenth  and  sixteenth 
centimes  and  of  the  faiences  of  Bouen,  Nevers,  and  Mous- 
tiers. 

Benri  B^ziat  exhibited /atence  de  Quimper  paintings  ^pou ^J^^^^^^^^: 
enamel  and  burned  in  grand  feu.    This  house  was  founded  ^^^^^  ^^^^^,j 
in  1085  by  Bosquet,  of  Marseilles,  and  was  continued  by  *»i<^- 
ReiTe  Caussy,  of  Eouen.    The  pieces  are  very  light  and 
strong.    The  enamel  and  the  designs  are  burned  at  one 

Charles  Houry  exhibited  a  variety  of  decorated  faience^    CharicsHoury. 
^<^ft  glaze,  like  the  Havilands.    One  of  the  plaques  is  4  feet 
long  and  1  foot  wide,  representing  a  group  of  chickens  life- 
^ize.    There  are  many  landscapes  and  pilgrim  bottles,  with 
*^oldly  painted  decoration. 

French  imitations  of  old  china.  ^j^  cSiSl^'''"  ""^ 

Among  the  many  foLbriques  now  devoted  to  the  production 
**f  imitations  of  old  and  rare  china  we  cannot  omit  to  men- 
^on  that  of  E.  Clauss,  devoted  specially  to  the  reproduction    e.  cianas. 
^^f  the  rarest  and  choicest  examples  of  China  and  Japan,  as 
^^ell  as  old  Sfevre«  and  old  Saxon.     These  are  excellent 
^^unterfeits,  and  might  deceive  good  judges.    The  Japanese 
specimens  are  modeled  from  examples  in  the  museums,  and 
^^^  not  all  marked.    They  have  a  very  ancient  appearance, 
^Ud  the  rough  bottoms  are  actually  browned  and  aged  by 
^J*tificial  means.    The  pieces  are  small  and  large.    I  was 
^^ured  that  10,000  francs'  worth  had  been  sold  during  the 
Exposition  to  the  Japanese,  to  be  taken  to  Japan.    It  sug- 
gests the  inquiry  whether  they  will  not  be  resold  to  Eu- 
^^peans,  one  by  one,  as  most  precious  rarities. 

Copies  of  ^^  EcnriDeux.^  ^CopiesofHenw 

Boulenger,  of  the  Fdiencerie  de  Choisy-leBoij  founded  in    h.  Douienger. 
^804,  exhibited,  besides  a  great  variety  of  faience  and  enam- 
<iled  ware,  copies  of  the  famous  faience  d^Oiron^  or  Henri- 
I>eux  ware,  having  all  the  appearance  of  the  originals. 

Many  of  the  vases  made  at  this  establishment  are  copies 
V>y  molding  from  ancient  Japanese  bronzes.    This  is  a  fa- 
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^'^^cE.  vorite  source  of  new  designs  for  the  French  potters.  Most 
Copiesofjapan-of  the  ol(l  bronzcs  are  easily  molded,  and  consequently  give 
little  trouble  in  securing  the  matrices  for  shaping  the  clay. 
On  some  of  the  faience  a  peculiar  surface  like  shagreen  has 
been  obtained  by  covering  the  body  with  small  points  of 
enamel. 

The  copies  of  "  Henri-Deux"  ware  shown  by  the  Mintons 
in  the  British  section  have  already  been  noticed. 

Porcelain  flow-  PoTOelain  floWCrS. 

The  manufacturers  and  exhibitors  of  porcelain  flowers 
were  numerous,  and  their  products  are  beautiful  and  more 
natural  than  would  be  supposed  possible  with  vitreous  ma- 
terials. 

Veuve  Pinot.  Madame  the  widow  Pinot  was  one  of  the  exhibitors,  who 
showed  quantities  of  beautiful  chrysanthemums  and  mar- 
guerites, besides  whole  sets  of  ornaments,  pins,  ear-rings, 
crosses,  wreaths,  and  frames  for  pictures.  The  forms  and 
colors  are  excellent. 

p.  Woodcock.  F,  Woodcock^  PariSj  made  a  similar  exhibit,  but  chiefly 
of  bouquets,  camellias,  roses,  and  carnations,  with  pins  at- 
tached, and  designed  especially  for  head  ornaments.  They 
certainly  have  the  advantage  of  being  brilliant  and  imper- 
ishable. 

p.  Dortont.  P.  Dartout  is  another  successful  manufacturer  of  beautiful 
flowers  in  porcelain.  Many  of  these  smaller  flowers  are 
mounted  on  velvet  bauds  for  bracelets  or  neck  ornaments. 
Bouquets  for  the  table  or  mantle  are  also  successfully  made. 

sonchct  &  Co.  Souchet  ct  Cie. — This  firm  displayed  flowers  in  enamel 
colors  of  very  choice  and  superior  make,  chiefly  white  lilacs 
and  orange  blossoms,  extremely  natural  in  appearance. 

School  of^Fine  Sckool  of  Mue  Atts  applied  to  Industry^  Limoges. 

The  municipality  of  Limoges  founded,  in  the  year  1868,  a 
school  for  giving  gratuitous  instruction  in  art  applied  tc 
industry.  Four  hundred  and  fifty  young  persons  receive 
instruction — 250  young  men  and  200  young  women. 

Auiierd'Appii-     The  Atelier  d^ Applicatio7i  sent  a  very  interesting  display  of 
^  Exhibit.         the  work  of  the  scholars  of  the  school,  consisting  of  plates, 

plaques,  cups,  and  saucers,  in  a  great  variety  of  styles  and 
designs.  There  were  samples  of  work  in  pdte-sur-pdte  upon 
plates  and  plaques. 

Prices.  At  this  scliool  prizes  are  given  annually  to  the  best  schol- 

ars or  those  who  produce  the  best  original  designs. 


CERAMICS:   COMMISSIONER   BLAKE.  175 

Chemical  porcelain  ware.  "^^- 

Of  ware  for  the  use  of  chemists  and  for  culinary  purposes  ceSSoT**^  ^^ 
Veave  Gtosse,  of  Bayeux  (Calvados),  is  one  of  the  principal   veuTeOoMe. 
exhibitors.    Her  chemical  ware  is  shown  in  great  variety,  and 
is  very  cheap.    Covered  crucibles,  for  example,  are  sold  in  the 
biscuit  or  unglazed  state  from  25  centimes  to  4  francs,  the 
height  or  size  ranging  from  25  millimeters  to  280 ;  porcelain 
c&psules  27  millimeters  in  diameter  for  15  centimes,  up  to 
4  francs  for  those  250  millimeters  in  diameter.    The  follow- 
ing directions  are  given  for  using  the  Bayeux  poi-celain  on 
tlie  fire: 

Hard  china  for  cooking  purposes.  veSwU^  cooWng- 

(Directions  for  usiug. ) 

Whatever  may  be  the  quality  of  the  china  ware  manufactured  at 
^»yeux,  it«  utility  will  be  readilj  appreciated  by  those  using  it  for 
®CK>lting  purposes  if  they  are  careful  to  observe  the  following  precau- 

Care  should  be  taken  to  fill  it  at  first  with  lukewarm  water,  so  that  Directions  for 
iti  may  become  gradually  heated.  When  it  is  to  be  placed  upon  a  gnit- 
>i^$^  at  a  distance  above  the  flames  it  is  not  necessary  that  it  should  be 
^•ill  of  water,  as  the  gradual  heat  will  be  sufficient  to  warm  it.  Once 
■-*<?ing  heateil  in  this  manner  it  will  bear  any  amount  of  fire.  In  cook- 
"*g  ©gg8  in  it,  for  example,  care  should  be  taken  that  the  butter  placed 
^  *^  the  dish  is  entirely  melted  before  placing  it  upon  the  fire,  and  that  the 
^^^elted  butter  completely  covers  the  bottom  of  the  plate.  When  taking 
•^t  oflf  ^in5  fire  care  must  be  had  not  to  place  it  directly  upon  any  cold  or 
^^aitip  substance.     It  may  bo  brought  directly  in  contact  with  gas  or  a 

vrood  fire,  but  it  must  never  be  placed  in  direct  contact  with  a  coal  fire. 

*t:  may  be  placed  upon  stoves  or  in  ovens,  but  always  with  the  precau- 

^^on  of  a  gradual  warming  beforehand. 

BOCH  FR^IREB  BT  OIB.  ^  Boch  FrAres  & 

Co. 

By  the  courtesy  of  M.  L.  Pelletier,  the  director  of  this  l.  Peiietier. 
establishment,  I  am  able  to  give  some  notes  upon  the  extent 
^f  the  production  and  the  nature  of  the  tiles.  The  tiles  are 
feur  superior  to  the  soft,  half-burned  terra-cotta  bodies  which 
^ave  been  so  extensively  used  in  times  past  and  are  still 
made  in  Spain  and  other  countries,  but  more  especially  for 
^all  decorations  than  for  pavements.    The  tiles  of  Boch  ,  Superior  hard 

xj^  tiles. 

^  rferes  are  hard  and  durable,  of  pleasing  colors,  and  are 
l>urDed  at  a  great  heat.  They  are  made  as  large  as  170  to 
l^  millimeters  square. 

The  production  of  the  establishment  at  Lourroil,  near    i^roJuction. 
Mauboge  (Nord),  has  become  enormous,  equal  to  400  square 
*neter8  of  surface  a  day.    They  are  exported  to  Belgium,    Exportationa. 
Holland,  and  the  departments  of  the  north,  to  i^as-de-Calais 
^^d  the  Somme ;  also  to  England,  Algiers,  Egypt,  Brazil, 
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FKANTE. and  the  CTuited  States — ^for  example,  iu  Trinity  church, 

^BochFrAres  &  Boston,  undcr  the  orders  of  the  architect,  Mr.  Clark. 
Gold  medaL         ^  gold  medal  was  awarded. 

Kaolin  and  feldspar  of  Saint-  Yrieix. 

The  materials  for  French  porcelain  are  obtained  largely 
saint^Yrieix.  ^^^^"^  ^^^  quarrics  of  Saint- Yrieix  (Haute- Vienne).    C.  Den- 

c.Denneiie.  uellc  cxhibits  porcclain  materials  obtained  jfrom  his  quar- 
ries and  ground  in  the  mills  of  Chevrier,  "Xe«  Us^ines  du 
Chevrievj^^  situated  upon  the  Loire,  1,200  yards  from  the 
railway  station  at  Saint- Yrieix.  These  mills  are  run  by  four 
water-wheels  and  are  the  only  mills  in  the  center  of  the 
kaolin  region.  They  receive  their  supplies — 
ri^eT^^**^^*'  1.  From  the  quarries  of  Verrille,  yielding  hard  feldspars 
for  enamel;  ordinary  feldspar  for  paste;  lamellar  fusible 
feldspar  suitable  for  the  manufacture  of  porcelain  buttons; 
and  the  pegmatites  used  in  the  manufacture  of  superior 
porcelain  pastes.  The  national  manufactory  of  Sevres  is 
said  to  have  obtained  its  enamel  from  this  quarry. 

ofBourdoux;  o.  From  the  quarries  called  Bourdoux,  where  there  are 
three  openings,  from  which  M.  Denuelle  obtains  kaolins  of 
all  varieties  and  quartzosefeldspathic  sand. 

Of  vigen.  3.  From  the  Vigeu  quarry,  yielding  feldspar  suitable  for 

enameling  purposes  and  for  x)astes. 
It  is  claimed  for  these  quarries  by  M.  Denuelle  that  they 

poroiiam^mate^®"^^^^  ^™  ^^  supply  iu  quantity  all  grades  of  porcelain 

^^^  materials  suited  to  the  needs  of  porcelain  manufacturers, 

from  the  makers  of  telegraph  insulators  to  the  finest  pieces 

of  ware,  and  also  suited  to  the  wants  of  manufacturers  of 

faience  and  of  glass  and  art  tiles. 

Production.         rpj^^  ^Q^||y  production  of  thcsc  mills  is  8,000  to  9,000  kilo- 

grams,  and  can  be  carried  to  12,001)  kilograms. 


Kaolin 
Quimper. 


o^  Kaolin  of  Quimper. 


M.  Morvan.  M.  Morvan  is  the  exhibitor  of  kaolin  from  his  quarries  at 
Aries  {Bouche8'dU'Bh6ne)y  near  the  village  of  Quimi)er.  The 
extent  of  the  outcrop  at  the  surface  is  20  yards  or  more  in 

Kaolin.  length,  the  breadth  2  meters,  and  the  depth  is  not  known. 

Goal  The  surrounding  country  is  underlaid  by  coal.    This,  with 

other  advantages  and  the  proximity  of  the  sea,  presents 
exceptional  advantages,  in  the  estimation  of  M.  Morvan,  for 
the  establishment  of  the  manufacture  of  porcelain  for  expor- 
tation. 
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BELGIUM.  BELGIUM. 


List  of  exhib- 
LIBT.  OF  EXHIBIT0B8.  iton. 

BocH  FR^RES,  ^  la  Louvih'e,    FaiencCf  vases,  tables,  plaques,  like  Delft    CIam  20; 
ware.    Medal,   Paris,  1855;    medal,  London,    1862;    silver  medal, 
Paris,  1867. 

COCROUBLE  (Mile.  Tvoxne),  166  Avenue  de  Corteribergh,  d  Bruxellee. 
Fainee  plaques. 

DiUGK  (Frans),  Bue  de  5ii^e,  49,  d  St.  Gilles,  lez-BruxeUse,  Plates- 
woman's  head,  shepherd;  vases,  etc.    Medal,  Vienna,  1873. 

Dayignon  (Mme.  Noi&Mi,  n^  Hbxrad),  30  Bue  des  ^ooXee,  d  Verviert. 
Artistic  porcelains  &ud  faience  painted  from  nature;  vases  and  jardi- 
tt^e  for  ornamenting  fire-place ;  plates,  etc. 

De  Konikck  (Henri  et  Joseph,  fr^res),  Bue  de  la  Stationy  d  Dieet. 
juriinitre  for  garden ;  rustic  style ;  collection  of  rustic  flower  pots ; 
vases;  baskets. 

Deijn  (Pkosp.),  77  Bue  de  Comte  de  Flandre,  Molemb,  St  Jean,  Painted 
/oteuce;  plate — Autumn,  Birth  of  Venus,  from  Rubens,  etc. 

De  Mol  (Adolphe),  8  Bue  GodecharUe,  d  Ixellee,  lez-Bruxelles,  Vase, 
Lonis  XVI ;  plates  decorated  with  flowers  and  figures.  Medal,  Lon- 
don, 1862 ;  Paris,  1867 ;  Vienna,  1873. 

Gasparoli  (Mile.  Maria),  153  Bue  du  JVdne,  d  Bruxellee,  Painted /oik 
«oe. 

Gilbert  (Mile.  Jenny),  29  Bue  de  Toulouse,  d  Bruxelles,    Five  plates. 

Letever,  68  Bue  Josaphat,  d  Schaerbeek,  lez-Bruxellee, 

Maltby  (Mile.  Eva),  92  Bue  du  Comet,  d  Etterbeek,  lez-Bruxelle$.  Faience 
&nd  porcelains. 

^Iarixus  (Mile.  Estellr),  423  Bus  dee  Palais,  d  Laekm,  lez-BruxeUee. 
Painted  porcelains ;  plates ;  portrait  of  the  Queen  of  Italy. 

Pebrignon  de  FrAnoy  (Mile.  Aline),  31  Bue  Godecharlee,  d  Ixellesj  Uz- 
BnxdJes,    Plaques,  plates,  and  other  porcelains. 

TouRTEAU  (£i>ouard)»7  Bue  d* Orleans,  d  Ixelles-Bruxelles,  Faience; 
plaques;  arabesque  vases.  Medal,  Vienna,  1873;  medal,  Philadel- 
phia, 1876. 

Vak  Ihhebseel  (Mile.  Herminie),  53  Bue  des  Palais,  d  Sohaerheek,  leg* 
^"tteUeg.    Patience;  porcelain. 
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AU8TBIA.  AUSTRIA. 


Imperial  Por-  Imperial  Porcelain  Works.  Vienna. 

oeloin       Works,  -^  ' 

Vienna. 

Established  in     The  manufaoture  of  porcelain  was  established  in  Vienna 
qniAr.    ^       ^  in  1717,  bj  Blanquifer.    In  1847  the  works  were  purchased 

by  the  Empress  Maria  Theresa  for  45,000  florins,  and  Blan- 
qui^r  was  made  director.  In  1750  40  men  were  employed ; 
in  17G1,  140;  in  1770,  200;  and  in  the  year  1780,  320.    In 

History.  the  pcrfod  from  1760  to  1790,  under  the  sculptor  Nieder- 
mayer,  the  production  of  figures  and  groups  was  most 
developed.  More  attention  was  then  given  to  decoration  of 
the  ware  by  painting,  under  the  direction  of  the  chemist 

Leitbner.  Leithncr,  who  produced  the  beautiful  blue  color  known  by 
his  name,  the  reddish  brown,  and  the  superb  gilding. 

Artists.  The  first  artists  of  the  day  were  engaged  to  furnish 

sketches ;  and  among  the  artists  we  find  the  names  of  Wat 
teau,  Sancret,  Boucher,  and  Angelica  Kaufimann.     In  1827 

Niedermayer.  Dlrcctor  Niedcrmaycr  died,  and  the  establishment  gradually 
declined  in  importance  until  1864,  when  the  Keicbsrath 
refused  further  sums  for  its  maintenance  and  stopped  oper- 
ations. The  models  were  destroyed,  and  the  buildings  were 
turned  into  an  imperial  cigar  factory. 
iuu^^  ^^^^  Private  porcelain  works,  zum  EisgrUblj  had  been  estab- 
lished in  1702,  and  this  firm  came  into  possession  of  most  of 
the  stock  on  hand  in  the  imperial  works,  and  has  since  con- 
tinued the  manufacture  on  a  smaller  scale. 

List  of  exhib-  I'^ST  OF  EXHIBITORS. 

Jtors. 

xSiSlca         DziKDUSZYCKi  (Corate  W.),  Uopolis,  Galicie,    Pottery. 

EiCHLER  (E. ),  Dux  et  Scheltony  Bohime,    Pottery ;  imitations  of  majolica. 

Erndt  (B.),  Vienne,    Foiience  stoves  and  samples  of  paving  tilea. 

Falb  {C)j  Virnne,    Decorative  porcelain. 

Feitel  (T.),  Vienne,    Objects  in  terre  cuite  and  mtgolico. 

Fischer  et  Mieg,  Pirkenhammerf  BohSme,  Decorative  and  gilded  porce- 
lain. 

FOtinoer  (J.),  Gmundefif  Haute  Autriche,  Toys  for  chUdien ;  culinary 
pottery. 

Haas  et  Czjzek,  Schlaggenwald  et  Ckodauj  Bokime,  Coffee  and  tea 
service ;  toilet  sets. 

Klammerth  (A.),  Znaim,  Moravie.    Majolica ; /a'tenoe;  stone  ware. 

Klammerth  (A.),  Znainif  Moravie,    Culinary  pottery. 

Lederer  et  Nessexyi,  Floridsdorf,  Basse  Aittridhe.  Porcelain  bricks; 
objects  in  stone  ware  and  terre  cuite, 

LiTTROW-BiscHOFF  (A.  de),  Vienne,    Imitation  antique  vase. 

Miller  (De)  fr^res  kt  Hochstetter  (C),  Hruechaiiy  SiUHe,  Stone 
ware  and  lerre  cuite. 
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Pechar  (J.),  Teplitgy  BohSme,  Mosaic  paving  blocks.  aubtbia. 

PoDUSCHKA  (W.),  Krummun8sb<tHmy  Basse  Autridhe,    Porcelain  pottery.      List  ot  ezliib* 

Radler  ET  PiLZ,  Vienne.    Decorative  porcelain.  ****™" 

SchOiz  et  FnfeRES,  Vienne^    Pitchers  and  plates. 

Slowak  (F.)  AtN^,  Znaim,  Moravie.  Artistic  mii^olica  and  fdienoe,  style 
antiqae. 

SoM3fEP.scHUH  (W.-J.),  Prague,  BohSme.  Stove  chimney,  enameled 
bricks,  and  pictnres. 

$TEINER(M.),  Vienne,     Terre-cuite  pipes, 

TscHiNKEL  (A.))  E%chwaldy  BohSme.  Products  in  siderolithe  and  porce- 
lain ;  hoQsehold  pottery. 

WEiSKOPF(P.)f  Morckenstemy  Bohime,  Colors  and  enamels  for  majolica; 
enameled  objects. 

WiENERBBROER  (Soci^t^  dc  la  Hrlqneterle  de  Wienerberg  et  Soci^t^  de 
CoDstructionH),  Vienne,  Bricks,  statnes,  and  other  objects  in  terre 
cmte. 

WuBiA  (F),  GraZf  Styrie,    Mantel  and  fountain  in  mi^olica. 

Zasche(J.),  Vienne,    Painting  on  porcelain ;  enamels. 

HUNGARY.  BxmQART. 

Zsolnay  Vilmos,  at  P^cs   (Fanfkirchen),  Hangary,  de-  TMhiayvumo*. 
liglitedthe  eyes  of  connoisseurs  and  collectors  of  beautiful 
pottery  B>ndfm€nce  by  his  exhibit  of  grand-feu  faience^  ^^fa^mcJ^^^^'^ 
superb  underglaze  decoration.    The  designs  were  moresque 
or  Persian  in  character,  and  were  chiefly  remarkable  for  the       RemarkaWe 
vivid  blues,  reds,  and  greens  upon  a  delicate  cream-colored  ity. 
base,  and  thoroughly  incorporated  with  a  very  hard,  lustrous 
glaze,  evidently  feldspathic.  This  ware  evidently  has  passed 
through  a  very  high  degree  of  heat.    The  plaques,  cruchea^ 

and  cups  are  exquisite  in  coloring  and  elfect,  and  the  prices 

are  moderate. 
The  same  exhibit  contained  reproductions  in  grafito  of  ^^  M?i2nt"^T 

ancient  or  mediaeval  pottery  found  in  some  of  the  Hungarian  ^'^' 

tombs.    The  designs  are  mostly  geometrical,  consisting  of 

lines  and  triangular  figures  with  dots. 

LIST  OF  EXHIBITORS.  ,^  ^^^  ^^  «^*^ 

itorfL 

Fischer  (I.),  Buda-Pesth,  Hongrie,    Faience^  majoUoa.  p 

Fischer  (S.),  Herendy  Hongrie,    Porcelain.  Cerainlos. 

Fischer  Maurice  de  FabkashXza,  Tata,  Hongrie,    Porcelain. 
HCttl  (T.),  Buda-Peathy  Hongrie.    Porcelain. 
LXng  (M.),  Buda-Pesth,  Hongrie.    Porcelain. 
Lay  (F.),  Zdgrdby  Croatie,    Faience, 
QArkOzy  (£.)t  Szegazdrdj  Hongrie,    Mosaic  pavement. 
Schmidt  Ludmilla,  Selmeczbdnya,  Hongrie,    Pipes. 
Sod^T^  de  Mines  kt  Briques,  Buda-Pesthy  Hongrie,    Bricks. 
Stiasxt  (fi.),  Kdmidczhdngay  Hongrie,    Mosaic  pavement. 
Takacs  (V.),  Zdlyom  Hongrie,    Mosaic  pavement. 
Veres  (K.)  et  I^ischer  (V.),  Kolozwdr,  Traneylvanie,    Colored  porce- 
lain. 
ZsoLXAY  (G.))  Pec8,  Hongrie,     Faience^  porcelain,  and  clay. 
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ITALY. 


LiBt  of  exhib- 
itors. 


ClMS20; 

Ceramioft. 


ITALY. 


NAMES  OF  EXHIBITORS. 


AoRESTi  £T  Fb&rbs  (M.),  Florence,  Objects  in  enamel  on  terre  dPImpnt- 
netay  imitation  of  Delia  Robbia. 

Battaqli  (G.),  Naples.    Candelabra  in  faience. 

Benucci  et  Latti^  Pesaro,  Yases  and  ornamental  dishes,  imitation 
of  fifteenth  century. 

Bertanzi  (G.),  Vmhertidey  PSronee,    Imitation  of  Etruscan  vases. 

Castellani  (T.))  i^nte.  Collection  of /(Amotf,  reproduction  of  ancient 
Italian  and  Oriental  wares. 

Delange  (H.),  Naples.    Objects  in  fictile  art. 

Devers  (Chevalier  J.,  Professeur ),  Tarin.  Fictile  objects,  modem  and 
in  imitation  of  the  antique,  artistic  and  useful. 

Farina  (A.)  et  Fils,  Faenza.  Works  in  fatence;  medallion  on  the 
Italian  facade,  Rue  des  Nations. 

FsRiaANi  (Comte  A.),  Faenza.  Faience  vases ;  bas-reliefi^  etc. ;  medal- 
lions in  the  vestibule  of  the  Italian  section. 

GmoRi  Lisci  (Marquis  L. ),  Florence,  White  and  colored  porcelains  for 
common  and  telegraphic,  chemical,  etc.,  purposes ;  artistic  porcelains ; 
artistic  and  ornamental  faiences. 

GiuSTiNiAKi  (M.),  Naples.  Large  faience  vases,  imitation  of  fifteenth 
century ;  round  table  in  faUcnce;  vases,  cups,  seats,  dishes,  in  faience  ; 
imitation  of  Etruscan  and  Greco-Sicilian  costumes. 

Lbons  (A.),  Catane.  Statuettes  in  terre  oiUtef  colored,  and  representing 
Sicilian  costumes. 

MEUcni  (T.),  Venise.  Fictile  work,  ornaments,  consoles,  and  small 
figures. 

MiNQHBTTi  ( A. )  ET  FiLS,  Bologna.  Bas-relief  medallions ;  vases,  bottles, 
amphora,  dishes,  consoles,  groups. 

Palme  (J.  et  C),  Piea,    Pottery. 

Pepi  {fi.)y8ienne.    Fictile  medallions,  imitation  of  Lucca  della  Robbia. 

RUBBIANI  (C),  SassuoUy  Modhne.    Faience. 

SCAPPiNi  (A.),  Cometo  Targutnta,  Borne,  Yases  in  terre  outto,  imitation 
of  Etruscan. 

Spinaoi  (J.),  Gubhio.  Yases,  amphora,  ornamental  and  colored  medal- 
lions, with  metallic  colors. 

Tanfani  (C),  Borne,  Yases  in  terre  OMite,  varnish  colored  and  enam- 
eled, Etruscan  style. 

Tobxuj  (J.),  Florenee.  Groups,  statuettes,  mosaic  bas-zelieis  in  bis- 
cuit. 
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BPAIM. 


List  ot  exhib. 
on. 

cims  ao; 

Oemnifos. 


SPAIN.  gj^j^  20; 

NAKBS  OF  BXMIBITOBS. 

Almazan  t  Brajbo  (G.)i  Almazon,  Soria,    Glazed  stew-paiuL 

Alvarez  (D.),  Logrono,  Fnenmayor.    Fictile  objects. 

ARRIBA8  (F.),  Soria.    Pots,  pans,  and  lids  in  earthenware. 

Auley-Oarcia  (J.)»  Almeria,    Household  objects  in  tern  cuite;  jars  for 
cooling  water. 

Batxle  y  Soler  (F.),  GeronCj  Breda  de  San-Salvador,    Clay  pottery. 

BauzX  (F.),  Palmay  BaUares,    Bricks  of  different  forms  and  colors. 

Camacho  (F.),  Andugary  Jam,    Pottery. 

Commission  de  la  province  db  CIceres  (La).    Pottery  of  Tr^jillo, 
Piasencia,  and  Arroyo  del  Puerco. 

Commission  provinciale  de  Redondela  y  Barrios,  Pontrevedra. 
Ordinary /aifficc  of  the  province. 

Cordero  (H.),  Huelva,    Water  pipes  in  baked  clay  ;  building  and  pav- 
ing bricks. 

Far  y  Nadal  (B.),  Seller ^  Balians,    Fatenoe  tiles;  paving  blocks  of 
crude  clay. 

Galban  y  Cordero  (P.),  Seville,    Faience  flower  stands. 

Garzon  (J.),  Andvjar,  Jan,    Pottery. 

Lopez  (  J.-R.  ),  Grenada,    Stew-pans  and  pots  in  two  parts ;  steam-cook- 
ing pots  in  three  parts. 

Lopz-ROBERTE  (F.),  Lorca,  Murde,    Clay  pitchers. 

LuQUE  Blanco  (R.),  Cordoue.    Objects  in  baked  clay. 

MALLAFRjg  (O.).  Selva,  Tarragone,    Pottery. 

Maruuan  (J.),  Santo- Domingo,  Logrono.    Divers  objects  in  clay. 

Mesada  (J.),  Teruel.    Building  bricks,  flags,  tiles,  water  pipes,  glazed 
and  nnglazed. 

Molina  (J.),  SSgovie,    Files,  flags,  brick,  and  lime. 

Morales  Gimenez  (M.),  Grenade.    Pitchers,  Jars,  and  large  varnished 
dishes. 

Municipality  de  Hiqueruela,  Albaoeie,,    Pottery. 

Municipality  de  Lumbier,  Navarre,     Pots;  stew-pans;  chocolaHire§ ; 
covers ;  small  pitchers ;  money-boxes. 

MuNiciPA  lit6  de  Navarrete,,  LogroHo,    Pottery. 

Mu55oz  (M.),  Andujar,  Jan,    Pottery. 

Ortega  y  Garcia  (A.),  Almazan,  Soria,    Glazed  stew-pans. 

Ortiz  Garcia  (P.),  Baileny  Jcen,    Pottery. 

Padilla(A.),  Jnrftyar,  Jcpn.    Pottery. 

Pardo  Montenegro  (J.-M.),  MondoKedo,  Lugo,    Earthenware. 

Parera  (A.),  Manacor,  BaliarcB,    Bricks  of  divers  forms  and  colon; 
paving  blocks. 

Pascual  (£.),  Burgos,    Flower  pots  and  flower  stands,  plain  and  col- 
ored; fine  brick  paving  tiles. 

Perez  (J.),  Samoe,  Lugo,    Bricks;  ordinary  earthen  pots;  wine  Jars; 
water  pipes. 

Perez  Moneo  (A.),  Salamanque,    Tiles,  bricks,  and  paving  tiles. 

PiCAZO  (A. -J.),  Huelva,    Caraffe  of  colored  clay,  Arabic  style;  vase. 
Renaissance  style ;  flower  pot. 

PiCKMAN  Y  Ca.,  Siville,    Chinese  porcelain,  opaque  and  transparent; 
glazed /olenotf. 
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gPAIN.  POTIEBSDE  TERRE  DE  LA  VILLB   DE   CHINCHILLA,   Alboocte,      Pottory; 


List  of  exhib-     specimeDs  of  material  for  tho  making  of  cnioiblee  and  fine  brick  pav- 

0«nuiiica.         RODRIGUEZ  Waldo,  Alba  de  IbrmeSf  Salamanque.    Glazed  faienee  and 

tiles. 

Sambola(F.),  VerdUf  Urida.    Pots  in  plastic  clay. 

Sanchez  (A.),  Toledo,  Tray  of  ordinary  green  faience;  large  Jar;  pot- 
tery. 

Serrano  (J.),  Andujar,  Jaen.    Pottery. 

Soci^T]^  DE  L* Agriculture,  de  l'Industrie,  etdu  Commerce  de  Cas- 
TELLON,  Aloora.  Wine  vat ;  earthen  tub  for  brandy ;  pots  for  con- 
serves. 

SociiiT^  DE  L^ Agriculture,  de  l'Industrie,  et  du  CoMSfERcs  de 
Lugo.    Objects  in  earthenware. 

SocitTt  DE  l' Agriculture,  de  l'Industrie,  et  du  Commerce  de  Pa- 
LENCIA.     Faience. 

Soci^t^  de  l' Agriculture,  de  l^Industrie,  et  du  Commerce  de 
Pampelune,  Navarre.    Pitchers  of  Tafalla;  glazed  pots  and  stew- 
pans  of  Lumbier ;  small  vats;  pitcher  and  jar  of  fine  glazed  earthen 
ware  of  Estclla. 

Trianes  (J. -A.),  Huelvaj  Aljaraque.  Paving  tiles,  bricks,  tiles,  and 
water  pipes. 

Vacas  (P.),  Andvjat,  Jaen,    Pottery. 

Vallejo  (L.),  AndujaTj  Jaen,    Pottery. 

Vargas  t  Mayorqa  (M.),  S4govie    Specimens  of  ware  and  kaolin. 

ViLCHES  (M.)  (Ve.  Tapia),  JOiCn.  Earthenware  and  collection  uf  meas- 
ures. 

Visier  y  Benito,  Cuenga.    Earthenware. 

Zaldivar-TofA  (A.),  Navarrete,  Logrono.    Earthenware. 

Jimenez  de  la  Slave  (L.),  Toledo,  Shield  pf  Spain  in  blocks  of /a¥- 
enctf, 

PORTUGAL. 


POBTUOAL. 


NAMES  OF  E3LniBIT0R8. 


Gemmics. 


^Ii»t  of  exhib-^MARO  (J.  M.  G.),  FiguHra  da  Foz,  Coimhra,  Bricks,  tiles,  and  differ- 
CloM  7Q\  ent  objects  in  clay. 

Bento  (M.),  Leiria,    Cheap,  ordinary  pottery. 

Campolini  (M.),  Porto.  Small  figure  in  terra  cuitCy  representing  dif- 
ferent costumes  in  the  neighborhood  of  Oporto. 

Carlota  (J.  de),  Leiria.     Ordinary  pottery. 

Casco  (J.),  BeguengoSy  Evora.    Wine  jars. 

Chambre  municipale  de  Rkdondo,  Evora.    Ordinary  pottery. 

Chambre  municipale  de  Campo-Maior,  Campo-MaioTy  Portalegre. 
Wine  and  olive-oil  jars. 

CiFKA  ( W. ),  Liabanne.  Collection  oi  faience  belonging  to  King  Alfonso  IL 

CiFKA  (W.),  lAebantie.  Large  collection  of  faience^  imitation  of  the  an- 
tique. 

Coelho  (F.),  Santaremy  Torree-Novas.    Bricks  and  tiles. 

Commission  centrale,  lAsbonne.    Jars  of  Extremoz. 

Commission  centrale  de  Porto.  Statuettes  in  terre  ouitey  represent- 
ing natioDal  costumes. 

Commission  de  Funchal,  lie  de  Madhre,  Statuettes  in  terre  o«<to,  rep- 
resenting the  costumes  of  the  island  of  Madeira. 

Commission  industrielle  de  Porto,  Aveiro.    Faience. 

Commission  industrielle  de  Porto,  Oliveira  de  Azemeio.    FaXence, 
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Commission  industrielix  db  Porto,  VillorVerde^  Braga,    Ordinary      pobtuoal. 

pottery.  LUt  of  ezhib- 

COMPAGNiE  CoNSTANCiA,  Bue  dos  Janellos-Verdes,  Lisbonne,    FaSenoe.     cSl|S<S!**' ^ ' 
CoBLHo  (F.)f  Santarem,  Torres-Novas.    Bricks  and  tiles. 
CoRREU  (J.-L.),  Niga,  PortdUgre,    Ordinary  pottery. 
CoOTA  ( A.-A.  DA)  ET  CiE,  Villa  Nova  de  Oaya^  Porto,    Statuettes  la  terre 

eiatef  representing  the  national  costumes. 
CuNHA(J.-A.))  Leiria.    Faience  of  Caldas. 
Fabrique  de  Sacavem  (directenr,  M.  John-Stott  Howort),  Sa/oavem, 

Lubonne,     Faience. 
FEfiBEiRA  PiNTO  (M.-A.)f  Porio,    FaXence, 
Lamego  (Ve),  Liifbonne,    Faience, 
Leiru  (J.-P.  da  Gruz),  Lishonne.    Statuettes  in  terrt  ouite,  repreaent- 

ing  the  national  costumes. 
Lizo  (J.-F.  DE  Sousa),  Leiria,    Faience  of  Caldas. 
lx)Bo(M.-F.),  Crato,  Portalegre,    Ordinary  pottery. 
Mallato  (M.),  Cralo,  Portalegre,    Ordinary  pottery. 
Hafra  (M.-C.  Gomes),  Leiria,    Faience  of  Caldas. 
Mattos  (J.  de),  Tondvllaf  Vizeu,    Ordinary  pottery. 
MoRAES  (M.-G.),  Lisbonne,    Objects  in  terre  cuite, 
Mus^E  des  Colonies,  Lisbonne,    Common  pottery  of  Africa  and  Portn- 

gacso  India. 
OuvEiRA  (J.-R.),  Niza^  Portalegre.    Ordinary  pottery. 
PniENTAO  (A.  DE  Ayres),  Evora,     Ordinary  cheap  pottery,  used  by 

peasants. 
Pinto  Basto  (D.  F.),  Llkavo,  Aveiro,    Porcelains  of  the  manufactory  of 

Vista-Alegre. 
Rovisco  (F.),  CraiOy  Portalegre.    Ordinary  pottery. 
Santos  (J.-A.  dos),  Coimbra.    Pottery. 
SiLVA  (S.-A.-P.  da),  Aveiro.    Earthen  vase  of  Roman  times. 
Silva  et  Santos,  Porto.    Statuettes  in  terre  cuite,  representing  national 
costumes. 

SWITZERLAND.  swirsBBLAin). 

Bodmer  et  Biber,  Seefeldf  Zurich.    Faience  stoves.  List  of  inchlb* 

ErER(C.),  Heimbirg,  Berne.    Majolica.  '*<>™- 

Fabrique  de  poteries  de  Ziegler,  Schaffouse.      Fire-place  fiuenoe, 

brown  glazed,  fine. 
^^^zi{B.)y  ffeimberg,  Berne.    Artistic  enameled  ware ;  majolica,  style 

Pompeiian. 
Mathey  (A.-O.),  Neuchdtel.    Porcelain  painting. 
Perroti  (A.  ET  E.)  Mayor,  Gen^e.    Artistic  fdienoe,  hard  baked  in 

cressets,  and  in  crude  enamel ;  plates,  dishes,  friezes,  vases,  etc. 
Schenk-Trachsel  (J.),  Heimberg,  Drme.    Miyolica. 

NETHERLANDS.  hrthrblamini. 

Clejchns  ET  FIL8  (C.)f  Gouda.     Amphora  of  terre  ouite^  style  of  the    Li»t  of  exUb- 
^naissance.  **^"*- 

Soci^Ti  CjjiRAMiQUE  (directeur-g^rant,  W.Vogelaar),  Maestricht,  Wyok, 

^dience. 
'^OOFT  (J. )  (Maison  Piooard  et  Cie),  Delft    Pine  faXenoe, 


8WSDIV. 


SWEDEN. 


The  ceramic  art  as  it  exists  to  day  in  Sweden  is  repre- 
R6retoind.i728.gented  by  the  factories  of  porcelain  and/aience  at  Rorstrand, 
^gg^GuBtofaberg,  which  were  founded  in  1726,  and  at  Gustafsberg,  founded  a 
century  later,  that  is  in  1827. 

Gustafsberg  is  situated  about  20  kilometers  to  the  east 

of  the  capital,  on  an  island  in  the  Baltic.    There  are  also 

H5gaiiii8.        any  number  of  brick  and  terra-cotta  works  at  Hoganas,  in 

Scania ;  also  porcelain,  stove,  and  pottery  works  of  all  grades. 

The  society  of  manufacturers  of  Rorstrand  established  in 

Heiaijigfors.     1874  a  branch  establishment  at  Helsingfors,  in  Finland. 

A  factory  at  Malmo,  founded  lately,  only  worked  during 
two  years,  that  is,  until  1875,  when  it  ceased  to  exist. 
In  a  treatise,  howsoever  brief,  mention  is  due  to  the  manu- 
Marieberg,  factory  of  porcclaius  at  Marieberg,  neai*  Stockholm,  which 
was  founded  in  1768,  and  existed  until  1788.    The  old  faiences 
3f  Rorstrand  and  Marieberg,  and,  al>ove  all,  the  porcelains  of 
the  latter  manufactory,  are  considered  very  rare,  are  eagerly 
sought  after  by  amateurs,  and  bring  the  highest  prices.    At 
i^tmd  and  Rorstrand,  as  at  Gustafsberg,  the  manufacture  comprises 
nearly  all  the  products  of  the  ceramic  art,  from  the  real  feld- 
spar crockery  to  the  ^nest  faience  work.    The  two  factories 
are  of  about  the  same  magnitude.    They  occupy  about  1,000 
Prodactions.    workmcu,  and  their  total  production  for  the  past  few  years 
amounts  to  from  two  millions  to  two  and  oDc-half  millions 
of  crowns.    They  sell  the  larger  portion  of  their  products 
in  Sweden,  but  with  Denmark,  Norway,  Russia,  and  other 
Exports  of  mar  countrics,  there  is  also  an  erportation  trade  of  considerable 

jolica  and  pAnon. 

extent  in  certain  special  kinds,  such  as  the  Rorstrand  ma- 
jolica, and  Gustafsberg  ^*parian.^ 

Of  the  raw  materials  used,  the  clay  comes  from  the  coun- 
ties of  Devonshire, Dorsetshire, and  Cornwall, England;  the 
silex  from  Denmark,  island  '^f  M6en,  and  from  the  environs 
of  Dieppe,  France;  quartz  and  feldspar  from  the  archipel- 
ago o**  Stockholm ;  refractory  clays  from  Hoganas  and  En- 
gland. 

The  principal  combustible  used  is  English  sea-coal. 

The  two  manufactories  have  always  kept  in  the  front 
rank  of  discoveries  and  improvements,  and  at  the  great 
exhibitions  in  Sweden  and  abroad  they  have  always  merited 
and  received  first  honors. 

The  factory  of  Hoganas  principally  produces  sewer  pipes 
and  pipes  for  like  purposes,  of  a  solid  brown  compact  ap- 
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pearance;  also  bricks,  tiles,  and  other  articles  of  hard  clay.  ___ 
It  is  only  here  lately  that  the  clay  found  in  the  neighbor-    H8g«nft«. 
hood  of  Scania  begins  to  be  used  in  the  manufacture  of  these 
articles. 

The  manufacture  of  porcelain  {faience)  stoves  is  of  consid-  Ft^imee  stovos. 
erable  importance  in  Sweden,  and  indeed  these  stoves  are 
almost  entirely  used  for  house-heating  purposes.  The  tiles, 
ordinarily  made  with  or  without  sand,  of  marly  or  ferrugin-  stove  tuet. 
OQs  clay,  have  a  covering  of  transparent  lead,  in  color  gen- 
erally green  or  brown.  At  times  the  color  becomes  thin, 
leaviDg  in  view  the  natural  yellow  or  whitish  yellow  of  the 
clay.  An  opaque  varnish  is  also  used,  which  gives  the 
effect  of  porcelain  to  the  clay. 

Among  the  man^'  marly  clays  used  that  coming  from    ciay  of  Fp«a. 
Upsala  is  recognized  as  the  best. 

Between  1840  and  1850  M.  Westman,  stovemaker,  of  wettman, 
Stockholm,  introduced  many  notable  improvements,  and 
succeeded  in  obtaining  a  covering  of  a  beautiful  color,  and 
to^ay  these  stoves  have  become  famous  for  tlieir  beauty, 
durability,  and  finish  of  workmanship.    This  is  principally 
the  case  in  those  manufactured  by  A.  Kerlin,  in  Stockholm,  and  other  Btove 
and  also  of  O.  A.  Petterson  and  B.  H.  Lundgueu,  of  the  ™   *"" 
same  city;  of  A.  Bingn^r,  at  Gothenburg,  and  V.  B.  Bing- 
^^r,  at  Malmo ;   the  manufactories  of  Orebro  and  Upsala 
^lid  Rorsti-and,  which  make  stoves  of  white  /alienee  with 
^ranslucid  covering. 

^e  have  already  spoken  of  Hoganas  as  making  all  kinds  ^pT"^*^  p°^" 
^^  ordinary  pottery,  and  this  is  also  done  at  Helsingborg, 
^^karshamm,  Gefle,  and  in  several  other  localities. 

These  faience  stoves  of  Sweden  have  already  an  excellent 

''^Putation,  and  are  highly  appreciated  abroad.    There  are 

'^any  places  where  the  manufacture  of  drain  pipes  is  car- 

^^  on  extensively,  but  the  consumption  is  principally  local. 

.  ^6e  following  statistics  are  from  a  list  of  197  brick  facto-    stattetiofc 

^^  in  the  year  1876.    With  a  total  number  of  2,652  work- 

^^,  the  production  amounted  to  2,000,000  crowns.    The 

^^e  of  the  stove  factories  and  potteries  in  1876  was  esti- 

l^^^ed  at  750,000  crowns,  the  number  of  workmen  employed 

J^*^g  580,  to  which  number  must  be  added  676  master- work- 

^^  and  stovemakers. 
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SWEDEN  AND  NORWAY. 
AONiE  DK  GvsTAFBnEBQy  Stockholm.     Bisooit  ware:   porcelain ;  ,^ ^^* ;?/ ***»*!»• 

7    c  7  itoTs,    ClflM    20: 

;  majolica ;  pariau ;  terre  cuite ;  decorative  and  architectural  Ceramics. 

^l*AGNiB  DEB  HouiLiiiRES  DE  HOOANA8,  Hdgando.    Terre  cuite;  dec- 
*^*^tive  and  architectural  pottery. 
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SWEDEN.        Co^p AQsra  J>K  ROESTBAKDy  Stockholm.    Porcelain  ; /aieitce;  majolica; 
List  of  exhib-     parinn  ;  decorative  and  architectural /a'iencr. 
{Jo^vP^****  20:  Christiana  (Fabkique  de  terre  cuite  dk)  (K.-E.  JohDson),  CkrUH- 

ania.     Vases,  cups,  medallions,  etc.,  in  terre  cuite. 
Objets   de  loterie    de  la  Soci£t£  Industriblls    Ouvri&re  de 
Christiania.    Vase  and  flower  pots  in  terre  cuite  of  Pedersen,  Chriati- 
ania. 

BDSfilA.  RUSSIA. 

List  of  exhib- Cybulski  (C),  Tsmelew,  Badom.    Pottery. 
Ceramic?**  '° '  Egoroff,  Paris.    Porcelain  paiuting. 

Farrique  de  faiences  Arabia,  HeUiiufforB,  Finlandt,    i^almos. 
Kleniewski  (J.)t  Opole,  Lublin.    Brick  tiles  for  stoves. 
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List  of  exbib* 
NAMES  OF  EXHIBITORS.  iters,    Class   20  = 


BEA2KLEY  (M.),  Amoy,    Vases,  dishes,  etc.,  in  antique  porcelain. 

Cat}  Pao,  Shanghai.    Porcelain. 

Chwan  M£I,  Kiukiang.    Vases  and  other  objects  in  porcelain. 

DouANES  CHIKOI8ES  d'Amoy.  Paving  tiles,  tiles,  bricks,  and  pii>e8  in 
tent  cuite;  common  porcelain. 

DouANES  CHiNOiSES  DE  Chefoo.    Objects  in  terre  cuite, 

DouANES  CULNOISES  DE  FoocHOW.    Porcelain. 

DouANES  CHINOISES  DE  KiuKiANO.  Vases  and  other  objects  in  porce- 
lain. 

DouANES  CHINOISES  DE  XiNGPO.    Bricks,  paving  tiles,  and  tiles. 

DOUANES  CHINOISES  DE  PaKUOI.      Vases. 

DouANES  CHINOISES  DE  SwATOW.    Objects  in  porcelain;  common  pot- 
tery, 
Fow  LooNG,  Canton.    Vases,  etc.,  in  porcelain. 
Gepp  et  Davis,  Canton.    Porcelain  vases. 
Glover  (G.-B.),  Shanghai.    Antique  porcelain. 
Hu  EWANG- YuNQ,  Shanghai.    Vases  and  other  objects  in  antique  poiee  • 

lain. 
KiTCHiNG  (F.-W.),  Foochow.    Porcelain  idol. 
EOPSCH  (H.)>  Kiukiang.    Vases  and  other  objects  in  porcelain. 
Ewo!7G  Li-Cheno,  Canton.    Porcelain  vases. 
MouiLLESAUX  DE  BERNiiiRES  (A.),  Foochow.    Porcelain  screen. 
QuoNO  Ching-Yong,  Shanghai.     Vases  and  other  objects  in  antique 

porcelain. 
Sh^G  Taotai,  Shanghai.    Vases  and  other  objects  in  antique  porcelain. 
Simpson  (C.-L.),  Shanghai.    Vases  and  other  objects  in  antique  porce- 
lain. 
Tien  Pad,  Shanghai.    Vases  and  other  objects  in  antique  porcelain. 
Turner  (W.-M.),  Shanghai.     Vases  and  other  objects  in  antique  porce- 
lain. 
Vrard  (L.)  et  Cie.,  Tientsin.     Objects  in  porcelain. 
Wong  Pino-sino,  Foochow.     Vases  of  antique  porcelain. 
Ytn  FtSf  Itenifin.     Porcelain  snuff-boxes  and  vase. 
YuT  Shing,  Canton.     Porcelain  vases. 
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IPmnaUa.ToLin.) 


3APAH. 

List  of  exhib- 
itors,  Class    20:  JAPAN. 
Cenunics. 

NAMB8  OF  EXHIBITORS. 

kak  (A.),  dtp,  of  I$hikawa,  prav,  of  Kaga,    Porcelain;    flower  vases, 

flower  pots,  coffee  sets,  honbonnih^j  large  bowls,  perfame-bnmer,  tea 

caps,  etc. 
A9AN0  (Z.))  dep,  of  Aichi,  prov,  of  Otoari,    Cnps  in  nouri-ahippo  ware 

(lacqaered  porcelain),  with  designs. 
Akjyama  (T,),  dep,  of  Aichif  prov.  of  Owari.    Porcelain;    cigar>holding 

boxes;  sagar  bowls;  flower  vases;  shelves;  flowerpots;  coffee  cnps; 

bowls;  pictures. 
AUKi  (T.),  dep.  of  Aichijprov.  of  Otoari.    Ftaence;  small  bureaus;  flower 

pots;  tea-pots;  perfume-burners. 
Acta  (J.),  dep.  of  Miye,  prov.  of  Ue.    FaSence  tea-pots. 
AuTA  (M.),  Tokio.    Porcelain;  flower  vases;  dishes  and  plates;  milk 

JugH;  tea-pots. 
Dat£  (D.),  dep.  of  Miye,  prov.  of  lee.    Faietice  tea-pote. 
Dat£  (K.),  dep.  of  Miye,  prov.  of  Ise.    Faience  tea-pots. 
Hakou-Boutsou-Kiokou.    Ancient  porcelain  and /a'ience. 
Hara  (H.),  dep.  of  Aicki^   prov.  of  Otoari.     Porcelain  with  cloieonnS 

enamel ;  coffee  cups ;  flower  pots ;  pitchers. 
Hattobi  (T.),  Tokio.    Faienoe;  flower  vases;  perfume-burners;  flower 

pots;  covered  bowls;  small  tea-pots;  plates  and  dishes;  pipes. 
HiOTiTEN,  Tokio.    Porcelains  made  in  different  places  and  painted  at 

Tokio ;  flower  vases ;  paintings ;  lamp  bodies ;  small  boxes ;  covered 

basins ;  plates  and  dishes ;  card-receivers ;  coffee  sets ;  Japanese  tea 

sets;  cups;  water  jugs;  plaques  for  door  panels ;  cuff  buttons. 
HiGOUTi  (H.)f  Tokio.    FdXenoe;  basins;  cigar-holders;   flower  vases; 

coffee  services. 
HoRi  (T. ),  dep.  of  Miye^  prov.  of  lee.    Coffee  services  in  foAenoe. 
HouziSHiMA  (S. ),  dep.  of  Aichif  prov.  of  Otoari.    Porcelain ;  flower  pots; 

cups. 
IRITAMA  (K.),  dep.  ofMiye,  prov.  of  I$e.    Coffee  services  in.  faienoe. 
I8HIXAWA-KEN-KANOU1O-J6  (Manufacture  de  bronze  et  de  poroelaine 

du  ddpartement  d'Ishikawa),  prov.  de  Kaga.    Porcelain ;  cigar  stands; 

bonbonnih'ee  ;  flower  vases. 
IsHiMA  (S. ),  dep.  of  Miye,  prov,  of  lee.    Faience  tea-kettles. 
It6  (H.),  dep.  of'Miye,  prov.  of  lee.    Faience  cigar-holders. 
It6  (K.),  dep.  of  Miye,  prov.  of  lee.    FaXence  tea-pots. 
IWATA  (8.),  dep.  ofAiohif  prov.  of  Owari.    Porcelain;   flower  vases; 

fruit  plate» ;  coffee  sets. 
Eakimoto  (H.),  dep.  of  Eagoshifna,  prov.  ofSateuma.    Kinrand4(tk  kind 

of  Satsouma  faience) ;  flower  vases  in  red  and  gold  Satsouma/oSenoe 

(by  K.  Taziii) ;  vases;  lamp  bodies;  brush  trays;  bonbonni^res ;  water 

jugs;   perfume  boilers  and  burners;   tea  sets;   coffee  cups;   sugar 

bowls ;  milk  jugs,  etc. 
Kanzan  (D.),  Kioto.    Porcelain  tea  and  coffee  services;  flower  vases 

and  pots. 
Kat6  (G.),  dep,  of  OihUf  prov.  ofMino.    Porcelain  flower  vases;  coffee 

cnps;  ashtrays. 
Kat6  (H.)f  dep.  of  Aiohi,  prov.  of  Owari.    Porcelain;  pictures;   flower 

vases. 
188 


J*  •   ,v  "■•».•  V5i«s 


-rn 


i'. 


'  t' 


i:     .^ 


r 

r 


!8  . 

(  ■   ■ 

I  • 

-  -^  ' 


y       ..V 


=t' 


,r 


is  . 


«i: 


.J  v.'     -V 


•  '•  ; 


CEBAMlCd:    C0MMI8SI0NEB   BLAKE.  189 

Kat6  (K.-A.),  <*«p.  0/  Aichi,  prav.  of  Owari.    Porcelain  with  designs  in         Japam. 

bine  colors;  flower  vases;  panel  plaqnes  for  doors.  List  of  exhib- 

Kat6  (K.-L),  Kat6  (N.),  Kat6  (S.-S.),  dep.  of  AioM,  prav.  0/ ^P«ri.  gjJJjj^^gJjM  *>» 

Faience;  tea-pots;  seats;  filters. 
Kat6  (M.),  dep,  of  Aidhiy  prov,  of  Owari,    Porcelain ;  flower  pots;  tea- 
pots ;  table  services. 
Kat6  (M.  )j  dep.  of  Aicki^  prov.  of  Owari.    Porcelain ;  flower  pots ;  small 

box^. 
Kat6  (S.-H.),  dep.  of  Aickiy  prov.  of  Owari.    Porcelain  onps. 
Kawamoto  (H.),  dep.  ofAichi,  prov.  of  Owari.    Vase  with  feet,  with 

XK>rcelaiu  cover. 
Kawamoto  (M.  ),  dep.  of  Aichi,  prov.  of  Owari.    Porcelain ;  flower  vases ; 

basins. 
Kawamoto  {R.)f  dep.  of  Aiohiy  prov.  of  Owari.    Porcelain;  tea  services; 

coffee  cops ;  small  flower  vases. 
Kin-K6-Zan    (S.),    Kioto.     Faience;    flower   vases;    pots;    perfome- 

bnmers ;  flower  pots. 
Kiriu-K6-Sh6-KuaX8Ha  (Sooidt^  Industrielle  et  Commerciale),  Tokio. 

Ancient  porcelain;  pots;  flower  vases;  perfume  boxes,  burners,  and 

boilers;  furniture;  teacups;  plates  and  dishes;  bottles;  cups;  small 

tea-pots;  trays  for  flower  pots,  etc.;   Sknoient  faience;   vases;   ash 

trays;  tables;  wine  jars;  bottles;  stew-pans. 
KOBATASHI  (M.),  dep.  of  MiyCf  prov.  of  Ise.    Boilers  in  faience. 
Koran-Sha,  dep.  ofNagaeahif  prov.  of  Hvsin.    Porcelain;  pots;  jais; 

flower  vases ;  gourds ;  covered  bowls ;  perfume  boxes  and  burners ; 

furniture;  lamp  bodies;  coffee  cups;  tea  services;  cup;  plates;  dishes; 

statuettes ;  toilet  articles. 
Marounaka  (M.),  dep.  of  iBhikawa,  prov.  of  Kaga,    Porcelain  ;  flower 

vases;  x>eifume-bumers;  pots;  cigar-holders;  coffee  and  tea-services; 

dishes;  ])lates;  cups;  honhonnih'ea ;  covered  bowls ;  pictures. 
Matsoumoto  (Y.),  ToTcio.  Flower  vases  and  porcelain  pictures. 
Mixoda-Chiojiro,  Tokio.    Ancient /aienc^;  perfume-boilers;  furniture; 

tea-pots  and  tea-cups ;   flower  pots ;    bowls ;  covered  bowls ;  water 

jugs;  plates;  dishes;   trays;   coffee  services;   perfume-burners;  to- 
bacco jars;  bottles;  honhonnihea ;  spice  boxes ; /atenoe. 
HioURA  (G.),  Tokio.    Porcelain  lamp  bodies. 
MiTAGAWA  (K.),  dep.  ofEanagawttf  prov.  of  Musaahi.    Porcelain ;  flower 

vases;  perfume-burners;  tea-pots ; /a'iencf;  pictures;  flower XK>t8  and 

vases  in  faience  by  Mokouzou  and  Onissi. 
MitaY  (S.),  dep.  of  Wdkayama,  prov  ofKii.    Porcelain  flower  vases. 
Mori  (S.),  dep.  of  Miye^  prox.  of  l%e.    Faience  tea-pots. 
Mori  (Y.),  dep.  of  Miye,  prov.  of  lee.    Faience  flowe  vases. 
MoURAYAMA  (K.),  dep.  of  Miye,  prov,  of  Ise.    Faience  "bonbonniihea. 
Nagasaki  (Department  of),  prov.  of  HizSn.    Porcelain;  plates;  tea 

etixie;  beer  jugs;  cups. 
Nagaya  (y .),  dep.  of  SiogOy  prov.  ofSetzu.    Porcelain ;  milk  jugs ;  flower 

vases;  insulators. 
Nakayama  (M.),  dep.  ofMiye,prov.  of  lee.    Faience;  flower  vases;  coffee 

services. 
Oun-rYn-Yn  (B.),  £^tofo.    Faience;  perfame-bnmers ;  flower  vases. 
Outsimoto  (K.),  Kioto.    Faience  flower  vases. 
Sakata  (K.),  Kioto.    Faience  honbonnih^. 

SA9ADA  (K.),  dep.  of  lekikaway  prov.  of  Kaga.    Porcelain  flower  vasea 
8at6  (K.),  dep.  of  Miye,  prov.  of  lee.    Faience  flower  vases. 
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JAPAN.         Seihou  (Y.)f  Kioto,    Porcelain  flower  pots  and  water  pitchera;  f (Hence 
~Ll8t  of  ezhib-     flower  pots. 

CerainSk**    ^^'  SiQUi^TOMi  (H.),  dep.  of  Miye,  prov.  of  Ise,    Faience  perfnme-bomers. 

SiMizou  (H.),  Kioto,    Porcelain  flower  and  water  pots. 
SiMizou  (R.),  Kioto,    Porcelain  and  faience  flower  pots  and  covered 

bowls. 
Shippo-KuaIsha,  dep,  of  Aichi,  prov,  of  Oxoari,    Porcelain ;  pictures; 

chimneys;  round  plaqnes  and  door  swings ;  tables ;  faience  ;  ronnd  and 

square  tiles;  porcelain  with  cZoi«onit^ enamel;  sugar  bowls;  tea-pots 

co£fee  cups ;  covered  vases ;  flower  vases  and  pots ;  plates  and  dishes 

in  hicqnered  porcelain. 
SiTOMi  (8.)»  deP'  of  Miye,  prov,  of  lee.     Faience;  honbonnihrt;  flower 

vases;  perfume- burnerp. 
Takagui  (K.)>  dep,  of  Miye,  prov,  of  lee.    Boilers  in  faience. 
Takahashi  (D.),  Kioto,    Flower  vases  in  porcelain. 
Takaoka  (G.),  dep,  of  ERogo,  prov,  of  Setau,    Faience  ;  fan-holders ;  ink- 
stands; furniture;  tables;  tea-pots. 
Takassou  (K.  ),  dep.  of  Aichij  prov,  of  Owari,    Porcelain ;  water  and  milk 

jugs :  flower  vases ;  table  services ;  co£fee  cups ;  cigar-holdeis. 
Tani  (S.),  dfi}}.  of  Miye,  prov,  of  lee.    Faience  tea-pots. 
TanzaitCS.),  Kioto,    Faience;  trays;  perfume  boxes ;  flower  vases. 
TsouKADA  (K.),  dep,  of  Miye,  prov,  of  lee,    FdHence  tea-pots. 
Yam  AD  A  (M.),  dtp.  of  Aichi,  prov,  of  Owari.    Pictures;  porcelain  {Kin^ 

randS)  tea-pots  and  covered  bowls,  made  by  Kawamoto;  porcelain 

plaques  {Kinrand4,  by  EatA);  pictures  in  ftftrand^  porcelain  (Kat6). 
Yamamoto  (K.),  dep,  of  Miye,  prov.  of  lee.  Faience;  tea  services;  jars. 
Yamanaka  (T.),  dep,  of  Miye, prov,  of  lee.    Faience;  bowls;  tea-pots; 

flower  vases. 
YkYcinsha,  dep,  of  Aichi,  prov,  of  Owari,    Porcelain ;  covered  bowls ; 

screei)s ;  furniture ;  flower  vases ;  pictures ;  jars ;  water  pots ;  water 

and  tea  pots ;  tea  cups,  etc. 
Yeirakou  (K.),  Kioto.    Flower  vases;  covered  bowls;  vases  in  yin- 

seigaki  ware;  plates  and  dishes  in  KStsiyaki  ware  (by  Nissiyama); 

hontionnihes  in  faience,  by  Imai. 
Yeirakou  (K.),  dep,  of  Aichi,  prov,  of  Owari,    Porcelain ;  flower  vases; 

pictures. 
YoKOl  (S.),  dep,  of  Aichi,  prov,  of  Owari,    Porcelain  flower  vases. 
YoTA  (M.),  dep.  of  Hiogo,  prov,  of  Setam.    Porcelain ;  flower  vases ;  wine 

jugs;  hand-warmers. 
Wak^,  (K,),  Kioto.    Porcelain;  flower  vases;  cofiee  services ;  perfnme- 

bumers. 

UKTTEO  OTATE8.  UNITED   STATES. 

The  ceramic  industry  of  the  United  States  was  repre- 
sented by  three  exhibitors  only : 

Li8t  of  exhib-  C ARR,  James,  Neic  York  City,    Pottery  and  parian  ware.    Silver  medal 
Ceremicfc**   ^'  ^^'^  ^  BREWER,  Trenton,  N,  J,    White  and  colored  vases,  busts,  etc., 

in  true  porcelain.    Bronze  medal. 
McLaughlin,  Louise,  CiTwinnati,  Ohio,    Painted  porcelain  and  pot- 
tery.   Honorable  mention. 

Compariaon     Evidently  this  exhibit  was  wholly  disproportioned  to  th^ 

with  exhibit  at       ^       ,       «  ,,  ,,  .    ,  .  ,,  .  a  .  w^,  ., 

Phflftdeipwa.      extent  of  the  pottery  interests  of  the  country.    At  Phila- 
delphia, in  1876,  there  were  over  60  exhibitors,  and  at  th 
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recent  exhibition  by  the  American  Institute  in  New  York  usitrpbtatkb. 

there  were  many  exhibits,  any  one  of  which  was  more  ex-  ^overtj  of  dis. 
teDvsive  than  our  whole  ceramic  display  at  Paris. 

Bat  our  pottery  interests  are  not  declining — far  from  it;  increase  of  our 

*  '  o  7  potteiy  interents. 

they  are,  on  the  contrary,  expanding  with  great  rapidity 
and  strength.    Fostered  and  encouraged  by  the  duties  laid  ^^^l^^  ^^' 
upon  the  importation  of  foreign  ware,  they  have  been  pro- 
tected in  their  infancy ;  capital  has  been  encouraged  to  lend 
its  aid,  and  as  a  result  we  now  have  well-established  pot- 
teries, producing,  at  the  present  time,  enough  to  supply 
about  two- thirds  of  the  demand.    The  quality  also  has  been  ^  improvf  dquai- 
improved  until  our  stone  china  ware  is  fully  equal  to,  if  not 
jiuperior  to,  any  of  the  same  grades  made  in  England.    The 
price  has  also  been  reduced  so  that  all  classes  of  pottery    Reduced  price, 
made  in  the  United  States  are  supplied  to  the  consumer  at 
lower  prices  than  when  we  were  dependent  upon  foreign 
manufacturers,  and  when  the  duty  was  only  25  per  cent. 

The  pottery  industry  of  the  United  States  is  one  of  the      workings  of 
best  examples  of  the  beneficent  workings  of  a  protective  poucy.^"* 
tariff  in  a  new  and  undeveloped  country.    Blessed  as  we 
were  with  an  abundance  of  the  best  materials  for  pottery  of^SterlS*"*^* 
lying  at  our  very  doors,  with  transportation  by  water  and 
rail  for  the  breadth  of  a  State,  alongside  of  inexhaustible 
beds  of  the  finest  clays,  with  fuel,  either  coal  or  wood, 
abundant  and  cheap,  and  men  seeking  employment,  we  were 
importing  nearly  all  of  our  domestic  ware  from  the  ancient 
potteries  of  Staffordshire  and  France.    Capital  found  no 
encouragement  to  open  our  clay  beds  or  to  erect  a  kiln, 
Md  the  prejudice  of  the  people  was  strong  in  favor  of  im-    Prejudice  in  fa- 
ported  ware  and  against  any  made  at  home.    I^othing  short  ware»°     ^^  ^ 
of  a  protective  duty  could  have  brought  our  potteries  into 
successful  existence.    In  1860,  according  to  the  census  re-  ^^^uol^^^^ 
torus,  there  were  557  establishments,  with  an  aggregate  capi- 
tal of  $1,341,774,  employing  908  hands,  and  paying  $934,918 
^year  in  wages,  and  annually  turning  out  $2,463,681  in  value 
^  products.    There  are  now  in  the  country  some  800  pot- 
^e^'ie^,  with  a  capital  of  $6,500,000,  employing  7,000  hands, 

**fid  paying  annually  $!i,500,000  in  wages,  and  producing 

*S^,000  worth  of  wares  annually. 
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pwntuBTATM.      Our  imports  have  been  largely  from  Great  Britaio,  on 
following  tabular  statement,  for  eight  years,  will  show: 

Imports        otimpori  entries  into  United  States  of  ckina^  porcelain,  earthen,  and  9 
ducS^1870-18?a^  ^^^^f^^  <*''  countries,  and  portion  from  Great  Britain  alone. 


Yean  ending  Jnne  30— 


1870 

1871 

1872 

1878 

1874 

1876 

1876 

1877 

1878 

TotiOs 


From  all  conn- 

Portion  ftom 

Percen  t  s^  g-o 
from  G-m.  ■xftt 
Britaiift.^ 

triea. 

Great  Britain. 

$4,388,771 

13.571,859 

»^-  388 

4. 681, 376 

3. 889, 397 

ft^.  083 

6, 270, 785 

4.151.150 

T^  768 

6. 015, 925 

4.646.688 

T-Z.  240 

4, 882, 355 

3,820,030 

78.  243 

4.265,210 

3, 276,  Sri 

70L  S2» 

4.304.808 

3, 001, 641 

CaOLTtt 

3, 700, 542 

2, 796, 380 

•S-S.  383 

4, 051, 786 

3,082,355 

T^k.  074 

41, 670, 558 

32,236,372 

W-  «4« 

Imports  for  1879.     The  imports  from  all  countries  for  1879  were  $4,044,876  in 

value,  which  is  about  8.18  cents  per  capita.  While  our  i>^r- 
centage  of  imports  from  Great  Britain  is  about  76  per  c^xit 
of  our  total  imports,  over  one-third,  or  34  i)er  cent.,  of  fclie 
British  exports  of  pottery  are  to  the  United  States,  as 
shown  by  the  following  figures  compiled  from  the  Brit mfih 
Trade  Eeturns : 

Exports    fiom  Exports  from  Great  Britain  and  Ireland  of  earthen  and  china  ware,  parm-^M, 
iSw^^Q^^^^  ^^  porcelain,  except  red  pottery  and  broum  stone  varr. 


Years  ending  Jnne  30— 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
878 
879 


Toalloonn- 
tries. 


«1, 707, 645 
1,617,493 
1, 847, 501 
2, 120. 210 
1.842,011 
1,731,240 
1,743,700 
1, 666, 723 
1,750,877 
1,714,766 


Portion  to 
United 
States. 


£710, 735 
713, 218 
7  JO,  283 
704,432 
584,400 
505,206 
584,581 
548.677 
603,789 
588.423 


Percent -^(g 


Totals I  17,742,106 


6, 473, 750 


dn^on***^*^'*'of     "^^^  increasing  production  of  the  French  and  G^erm 
^^nci».^  ^r.  potteries,  and  the  marked  improvements  in  the  quality 

TTian  potteneSa 

the  ware,  and  its  cheapness,  have  no  doubt  also  affected  tl 
trade  of  Great  Britain  with  other  countries  in  the  produc^^^ 
of  the  Staffordshire  potteries.    Already  French  omamen 
tiles  compete  with  the  British  in  the  'New  York  market 
regard  to  the  trade  in  Staffordshire  in  the  Exhibition  y 
1878, 1  append  a  note  published  in  England  reviewing  ti 
trade  for  that  period.* 

^taf^BuL  not    *  *  *  ^^^  Trade  of  the  Staffordshire  Potteries.— The  trade  year 
teries.  the  potteries  which  has  Just  closed  has  heen  more  unsatisfactory  th 
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Our  receipts  of  British  pottery  for  the  year  1879  arc  u^tted    sTATga. 
shown  in  detail  by  the  following  tables  compiled  bj^  Mr. 
David  Inglis,  6  I^ew  Hall,  Liverpool,  and  published  in  the 
London  "Pottery  Gazette,"  Februai-y  1,  1880 : 


EXPOBTS  TO  AMERICA. 

[Compiled  by  Mr.  David  Ins^^t  ®  "Sew  HaU,  Liverpool.] 

The  total  exports  for  the  year  1879  amoanted  to  75,701  packages,  an 
increaae  over  1878  of  11,240  packages. 


Britisli  potU'ry 
exports  to  tbe 
United  States. 


To  Boston 

^evTork    

Philadelphia 

Baltimore 

San  Francisco % . . 

Jiobile,  Charleston,  New  Orleans,  Portland, 
GaIv(»ton,  and  Savannah 


5  0^--. 

0>S   Vr-I 


Total  packfi^es 


1,607 

2,400 

1, 242 

257 

135 

328 


S-jJ 

I*- 


730 
1,027 
275 
130 
234 

300 


9  ®9 


5.869 


2.801 


1,244 

2.280 

1,574 

300 

110 

470 

G.002 


.go 


1,061 

825 

489 

04 

314 

520 


3.300 


To  France; 


^^7  year  siucc  the  Crimean  war,  and  at  the  present  time,  though  in  Trade  of  tho 
special  branches  of  the  trade  men  are  working  nearly  full  time,  not  f^*?^;^"**^'*®'^*- 
^<>re  than  half  the  producing  power  of  the  district  is  in  operation. 

*  **©  declared  value  of  the  goods  exported  in  the  first  nine  months  of 
^8  was  £1,230,590,  against  £1,288,777  in  1877,  and  £1,270,606  in  1870. 

*  h©  yalut?  of  the  goods  shipped  for  the  United  States  in  the  same  period 

^as  only  £414,404,  against  £454,.']j3  in  1877,  and  £425,806  in  1373.    The         Exports    to 

^^ers  received  from  America  have  fluctuated  month  by  month,  and  the  Ignited  states ; 

^^lue  of  the  goods  shipped  in  September  dropped  down  to  £36,000, 

^hich  was  little  more  than  half  the  value  of  the  business  done  in  some 

^^  the  other  months.     There  has  heen  an  increase  of  business  with 

*^^»ti»h  North  America,  while  the  orders  from  Brazil  and  all  the  other 

r*^its  of  South  America  have  been  scarce  throughout  tho  year.     The 

^ootls  made  for  tho  French  market  show  a  considerable  improvement  in 

^^lue  to  those  of  previous  years,  hut  this  is  in  no  degree  attributable 

^^  the  Exhibition,  which  has  been  productive  of  very  few  orders  for 

'hia  district   up  to  tho  present  time.     Germany  has  purchased  less    To  Germany, 

^Htish  pottery  this  year  than  usual,  and  we  are  assured  that  the  Ger- 

**^«i  potters  are  greatly  increasing  their  production  of  light,  hollow 

*'^'res  and  are  driving  English  goods  out  of  some  markets,  particularly 

^  the  Mediterranean  ports.     In  Italy,  Holland,  and  Spain  there  has    Tj)  Italy,  Hol- 

^^«n  an  improved  demand,  which  in  some  measure  compensates  for  the 

-filing  off  in  Germany  and  America,  but  from  India  and  Australia 

'•ewer  orders  have  been  received.     There  is  a  prospect  of  an  increasing 

'^iiainess  being  done  with  the  Cape  Colony.     Neither  Turkey  nor  Russia 

™a^  yet  recovered  from  the  effects  of  the  war,  and  while  business  with 

^^^  former  continues  entirely  suspended,  not  a  tithe  of  the  ordinary 

l>Qsinc88  with  Russia  has  been  done  during  the  past  year.     The  home     Home  trade. 

'''^'*<^6  is  extremely  unsatisfactory,  and  travelers  report  an  increasing 

liflBcultv  in  obtaining:  orders  or  the  settlement  of  accounts. 
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UKTTRD  STATES. 

British  pottery 
exports. 
1869-1879. 


Exports  for— 

Packages. 

Exports  for— 

Packages. 

Exports  for—   PaekA^eii. 

1869 

104,954 

97,220 

103,669 

104,185 

1873 

1874 

1875 

i  1870 

i 

77,528 
65,164 
66,209  ! 
00,193 

1 

1877 

1878 

1879 

1 

OO.  OSl 

1870 

1871  

<V*,  461 

TS.  TOl 

1872 

Earthenware  exporte, 

British  exports     OoT  exports  of  earthen  and  china  ware,  parian,  and  porcelain  (ex:cept 
china,  ware,  pa-  ^ed  pottery  and  brown  stone  ware)  for  the  periods  mentioned  have  l>oen 

rian,  and  porce-  ^a  follows: 
lain. 
1877-1879.  i 


To  Qenoany 

Fmncc .. 

United  States 

Brazil 

British  North 

America 

British  India 

Australia    

Other  countrlei) . . . 

Totals  


Month  ended  December  31 — 


1877. 


£4,851 

6,558 

42,456 

11,682 

3,554 
11, 144 
17,555 
39,804 


137,604 


187& 


£6. 481 
5.664 

35,  034 
7,264 

4,062 

9,543 

10,829 

36,708 


1879. 


£3,812 
7,260 

49,828 
8,069 

4,055 

6,561 

9,443 

31,  625 


TwelTo  months  ended  1>4 
cember  31 — 


1877. 


£66,434 

74,309 

619. 050 

133,  636 

05,488 
127,873 
203,546 
446.354 


11.5,  585 


119,653 


1,766,690 


187a 


£48, 617 

01,686 

582,  018 

111.000 

92,58-1 
105, 708 
189.  948 
501,233 

1, 722, 794 


1«7«- 


£40. 

83* 

KM, 

65, 

87. 
217. 
i')5. 


2^ 

041 


British 
exports. 
1877-1879. 


glass 


GlasB  exports. 


Plate,  rongh  or  silvered, 
inclnding  looking- 
glasnes  or  mirrors, 
&amod  or  not 

Flint,  of  all  kinds 

Bottles  and  manufac- 
tures of  green  or  com- 
mon glass    .     

Other  manufactures,  un- 
enumerated 


Month  ended  December  31- 


1877. 

1878. 

1879. 

£7,164 
18,187 

£11, 973 
16,875 

£12, 243 
16, 702 

28,782 

23,625 

27,174 

8,649 

5,468 

10, 813 

Twelve  months  ended 
cember  31 — 


1877. 

1878. 

£128,663 
268,229 

£106,762 
239, 747 

336,754 

310, 307 

120.823 

99,068 

1879.  —"^ 


£133,^ 
231, 0 


305,' 
118,: 


United  States     The  American  potters,  by  associating  themselves  ai 

Pottera'  Associa-  ,.  __  ,.,i  ,«,  i  ^ 

tion.  workmg  as  a  unit,  nave  accomplished  mach  for  the  advanc:^  ^ 

ment  of  their  industry.  They  have  annual  meetings  for  tF^:^ 
interchange  of  information  and  for  discussing  the  interes^^-^ 
of  the  trade.  Fifty-five  or  more  well-known  pottery  firi 
are  enrolled  as  members  of  this  United  States  Potter 
Association.  It  appears  by  a  report  of  one  of  their 
meetings  at  Trenton  that  the  value  of  the  annual  prodic:^^^ 
Annual  value  tiou  of  whitc  granite  ware,  0.  C.  ware,  and  china  ware 

waiL  ^  now  about  $4,000,000,  a  few  thousands  of  dollars  less  tbj 

the  aggregate  value  of  the  importations  of  crockery  ai 
45hina.    Over  30  new  kilns  were  built  in  the  country  in  t! 


CERAMICS:    COMMISSIONER   BLAKE.  195 

year  1879,  and  additions  have  been  made  to  almost  every  uyirsp  states. 
pottery.  At  some  of  the  potteries  schools  of  design  have  ^jIj****^^  **'  ^®" 
Jyeen  established  for  the  workmen  by  the  proprietors. 
Efforts  are  making  to  produce  ware  in  more  artistic  forms 
and  colors.  Up  to  the  close  of  the  centennial  year,  1876, 
tilie  attention  of  our  potters  was  given  almost  exclusively  to 
tlie  manufacture  of  plain  white  granite  ware,  which  has 
Ixjen  carried  to  great  perfection,  rivaling  in  compactness  of 
l>ody  and  haniness  of  glaze  the  best  granite  ware  of  Staf- 
fordshire. From  the  report  of  Messrs.  Carr,  Martin,  and 
>Iorley,  a  committee  of  the  association  upon  statistics,  it   increase      of 

',,_-,  -  ...      potteries. 

appears  that  28  years  ago  there  was  one  pottery  m  the 
country,  making  about  60  glost  kilns  per  annum,  30  of 
which  were  \ihite  and  30  yellow  and  Eockingham  ware. 
That  was  all  the  white  ware  made  in  the  United  States  at 
that  time  except  some  porcelain  door-knobs  made  by  Charles 
Castlyn,  of  Greenpoint.  The  materials  were  all  or  nearly  all 
imported  from  abroad. 

In  respect  of  materials,  the  chairman  of  the  committee    Materials. 
on  raw  materials,  Mr.  Thomas  C.  Smith,  of  Greenpoint, 
*^ys: 

'* There  is,  beyond  any  doubt,  moro  material  and  as  good  material  iu 

this  country  as  in  any  country  on  the  globe.     But  so  far  as  our  present 

knowledge  extends  nature  has  not  compounded  it  and  deposited  it    Not  corapoimd- 

^tbin  a  small  area  almost  ready  for  use  as  has  been  done  in  some  sec-  ^-'^  ^pll^*^£J*'.'^!**^ 
^.  '  aa  at  St.  Ynoix. 

*-ion8  of  other  countries,  notably  in  France,  at  St.  Yrieix.    With  us  our 

'^^terial  must  be  gathered  from  many  different  States  of  the  Union.     Gathorcd  from 

Pennsylvania,   Delaware,   Missouri,  and  Illinois  are  known  to  b^ve  ^^^^^^gJJi^j^^*®*  ***^ 

'arge  deposits  of  fine  porcelain  clay.    New  York,  Connecticut,  Massa- 

^liDsetts,  Virginia,  Ohio,  and  some  other  States  have  sent  samples  that 

*how  great  promise.     But  our  methods  of  testing  and  using  clays  are 

^'^de  and  empirical  to  the  last  degree. " 

It  is  true,  perhaps,  that  our  methods  of  testing  are  crude.  Testa  princi- 
^Ut  in  the  nature  of  the  case  the  testing  and  compounding 
^f  clays  and  other  ingredients  must  be  empirical,  thougli 
*^tich  aid  may  be  had  from  the  chemist,  and  esi)ecially  from 
^  knowledge  of  the  properties  of  the  substances  used. 
Chemists  can  indicate  the  composition  of  materials  and    chemical   and 

*^^    .  _       -  1  /.  ,  ,  mechanical     dif- 

^Uide  the  compounder  of  pastes,  but  there  may  be  mechan-  ftroncea. 
^^^1  differences  of  fineness  and  texture  which  will  affect  the 
I^^:t)duct  more  than  the  presence  or  absence  of  small  quan- 
tities of  impurities.    But  systematized  empirical  trials  would 
^^•cicomplish  much  for  our  potters.    They  do  not  enjoy  the 
l>^tronage  of  the  state.    No  imperial  or  republican  national      ^^  national 
^^^taWishment  tries  the  clays  and  spars  of  the  whole  coun-  foV^Jp'iJin^mat?- 
for  them,  as  is  now  done  abroad,  and  has  been  for  gen-  ^^»  *{?^^"°' 
itions,  at  Berlin,  Meissen,  and  at  Sfevres. 
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uyrrgD  states.      ^q  have  vast  hidden  resources  of  porcelain  earths 
miuuf^^JT  12^'-  ^"^  ®^^^  ^^  ^^^  continent  to  the  other.    In  California  th 


^  is  a  whole  mountain  range  of  pegmatite  of  snowy  whiten 

and  no  doubt  along  its  Hanks  great  beds  of  k<iolin,  all  re  ^ 
ing  undisturbed,  lie  inviting  enterprise  and  capital. 

The  manufacture  of  porcelain  in  the  United  States  is 
novelty.  It  was  commenced  early  in  the  present  cent 
near  Philadelphia.  It  is  now  made  in  large  quantites 
Greenpoint,  Long  Island. 

Sniith^B**^  Groen'.     -^^^  Greeupoint  poTcelain  of  Mr.  Thomas  C.  Smith  has 
point  poTceUin.  gratifying  success.    The  products  of  his  kilns  are  used 
over  the  country,  chiefly  perhaps  by  hotels  and  pu 
houses.    The  quality  is  being  constantly  improved,  an 
lighter,  thinner  ware  is  now  made  for  domestic  use. 

china  w2?f i!^^ "     China  worJcs  at  Philadelphia  are  projected  by  Mr.  Laii  f: 

lin,  in  which  it  is  proposed  to  make  a  superior  qualit  j^- 
hard  porcelain  for  domestic  use. 

American  encaustic  tiles, — ^Within  a  few  vears  the  mar= 
facture  of  encaustic  and  enameled  floor  and  wall  tiles 
been  commenced  in  the  United  States,  and  bids  fair  to 
American  En- come  a  vcry  important  industry.    Already  the  Ameria 
compwiy.    *  *°^  Encaustic  Tiling  Company,  of  I^ew  York,  has  executed  soc:::: 

important  orders,  and  is  prepared  to  furnish  tile  paviug 
excellent  quality  at  a  moderate  price.    Their  tiles  are  ma^ 
from  the  clays  of  Ohio. 

Enameli.  Euamels, 

It  was  very  interesting  to  observe  the  increasing  exte^ 
of  the  use  of  enamels  in  interior  decorations  abroad  and  tt^ 
rapid  development  of  the  industry,  pj^rticularly  in  the  pr^ 
duction  of  the  style  of  enamels  generully  known  as  Liraog^ 
enamel,  of  which  so  many  choice  examples  are  found  in  tb 
museums  of  Euroj^e,  while  they  are,  to  the  mass  of  the  pe^ 
pie  at  least,  comparatively  unknown  in  the  United  States. 

This  di\ision  of  the  report  may  include,  however,  all  tl^ 
torms  of  the  enameler's  art,  on  a  ceramic  or  metallic  bas^ 
whether  for  purely  decorative  purposes  or  for  objects  o 
daily  use. 


ela 


Limoges  cnani  Liinoges  cnamels. 


Paul  soyez.         Paul  Sovcz,  of  Paris,  was  one  of  the  chief  exhibitors,  nn  ^ 
received  a  gold  medal.    His  enamels  are  upon  copper,  cliiefM 
in  the  old  Limoges  style,  and  include,  besides  original  pieces 
many  copies  of  the  most  celebrated  works  of  the  old  Limoges 
enamelers.     Among  the  more    important  objects  show* 
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\rere  a  mirror  framo  in  the  style  of  Francis  II,  with  enam-    ^*wm«i«. 

eled  plates  or  panels,  each  about  8  inches  wide,  the  mirror  eu.    ^^^  ^^^^ 

li*aiiie  being  2  meters  by  1  meter,  and  valued  at  4,500  francs ; 

24  clock  with  ebonj'  case  inlaid  with  enameled  plates,  together   piate*,  paneia. 

with  two  enameled  candlesticks,  in  the  style  of  Henri  II,  for  ^*^***'  "'^  ^*"** 

6,000  francs ;  two  vases,  "  Peace  and  War,''  20  inches  high ; 

also  a  magnificent  ewer  and  a  small  tazza,  4  inches  broad 

SkJid  4  inches  high,  "  Venus  at  her  toilet,"  surrounded  by  a 

"border  of  exquisite  work — rvalue  3,000  francs. 

He  also  manufactures  exquisite  clock  dials  and  small  pan- 
els for  insertion  in  clock  cases,  and  in  furniture,  cabinets, 
etc 

OHABLOT  FIL8.  Chariot ;if«. 

Most  of  the  objects  shown  by  this  exhibitor  are  small, 
and  are  designed  chiefly  ft  r  jewelry,  such  as  flowers,  leaves,  Jewoiry.  cDam. 
butterflies,  shells  with  pearls,  and  leaves  with  dew-drops,  iioi».*°  '"*^'^"^' 
beetles,  and  small  medallions  I'oi- jewelry.  He  exhibited  also 
a  clock  face  of  silver,  enameled  and  decorated  with  figures, 
and  small  panels  for  the  sides  of  the  clock.  The  paintings 
are  extremely  fine  and  excellent  in  color  and  finish.  Price 
of  the  set  6,000  francs. 

BOBILLARD  FIL8.  RobiUardylZt. 

Exhibition  of  enamels  in  Limoges  style ;  imitations  and    imitations  and 
restorations.    They  make  large  and  small  pieces,  such  as^*^^    actioM. 
plaques  for  insertion,  boxes,  salts,  candlesticks,  heaubeches, 
^ttles,  and  mountings  for  choice  glass  tankards,  bowls,  and 
^^ys.    Tliis  establishment  has  been  producing  for  thirty 
^'^ars,  and  exports  largely  to  England,  Austria,  and  the 
'^iJited  States. 

DALPA  TRA  T  dt  LOT.  Dolpayrat  &  Lot 

iTiis  firm  of  enamelers  is  established  at  Limoges.  M.  Dal- 
*^^yrat  is  himself  an  artist  painter  on  enamels  and  ceramic 
!^^^es  and  a  professor  at  the  Limoges  Municipal  School  of  LimoceB  mu. 
""^^Bign.  Although  engaged  for  the  last  thirty  years  iiiScsf^ 
^^inting  upoi* porcelain  and  faience^he  is  now  devoting  his 
'^^^tention  chiefly  to  painting  or  enameling  upon  copper,  pro- 
^-^cing  large  pieces  for  decorative  purposes,  and  exact  re- 
*^^X>ductions  of  the  ancient  enamels  of  Limoges,  and  by  the 
*^^Oae  processes.  They  have  introduced  some  new  colors 
^^<1  some  new  methods,  which  give  beautiful  results. 

Their  exhibit  showed  great  command  of  the  enamels.  There   i*ro*i"ction8. 
^^e  numerous  large  panels  and  many  vases  and  objects  spun 
^l:>on  copper,  such  as  columns,  lamj)  stands,  and  candlesticks. 
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EnatMit.        This  hollow  work,  covered  with  an  aventvrtne  or  gold  enamel, 

Dalpnyrat  &.  Lot.  .«.,..,.. 

18  one  of  their  specialties. 

Some  of  their  enamels  are  euriched  with  plates  of  bur- 
nished silver  and  of  gold,  sach  as  leaves,  branches,  the  moon 
or  the  sun,  birds,  etc.  When  these  are  covered  with  enamels 
of  the  proper  tint  and  transparency,  as,  for  example,  blue  or 
green,  tJie  silver  shows  through,  giving  a  beautiful  effect. 


Daron. 


Cloisonni. 


DURON. 

-  One  of  the  most  beautiful  and  costly  objects  in  enamel  is 
executed  by  the  jeweler  Duron  (the  enameling,  however,  by 
Soyer).  It  is  a  group  of  naiads  lising  from  the  sea  and  sup- 
porting a  shell ;  in  this  case  a  shell  made  of  onyx,  about  G 
inches  long.  The  bodies  of  the  naiads  are  of  tine  gold,  care- 
fully wrought  and  molded,  but  every  part  except  the  hair 
is  covered  with  an  exquisite  flesh-colored  enamel. 

Cloisonne  enamels. 


The  shops  of  China  and  Japan  have  been  wonderfully 
prolific  of  cloisonne  enamels  in  the  last  decade. 

There  is  nothing  new  or  remarkable  to  chronicle  concern- 
ing the  exhibit  at  Paris  in  1878,  exQ^pt  perhaps  the  unusual 
Chineeo    bra-  sizc  of  the  picccs  showu  iu  the  Chinese  section.    For  exam- 
ziersaDd  vases.  ^^^^  ^^^j,^  ^^^^  braziers  Standing  3  feet  high  and  a  pair  of 

Pekin  cloisonne  vases  with  a  red  ground  and  fret  pattera, 
and  large  flowers,  peonies,  and  branches  of  full  size.    These 
stood  6J  feet  high,  and  were  exhibited  by  T^Tschen. 
Japanese.  lu  the  Japaucsc  scctiou  there  were  some  jet-black  enamels 

with  a  very  high  polish,  and  some  blue  and  yellow  enamels 
of  unusujxlly  bright  color.    In  some  of  the  enamels  the  vases 
were  enriched  by  the  attachment  of  highly- wrought  metallic 
medallions  or  panels  on  the  sides. 
Specimens  of  cloisonnS  on  porcelain  were  numerous. 


OloisonnS 
poruelaiiL 


on 


Enameling    on 
iron. 


Enameling  on  iron. 


A  very  considerable  manufacture  is  now  established  in 
Outdoor    Ob-  Paris  of  enameled  cast  and  sheet  iron  for  out  door  furniture, 

icctfta  flower  

boxes,  seats,  etc.  garden  seats,  flower  boxes,  vases,  and  Ibuntaius.  The  colors 
are  chiefly  white  and  blue,  and  are  burned  on  at  a  high  tem- 
perature. There  were  numerous  specimens  throughout  the 
grounds  and  gardens  of  the  Champ  de  Mars. 
The  most  important  of  these  objects  were  the  very  large 
Flower  vases,  flowcr  vascs.  Or  tubs,  which  held  the  palms  upon  the  pedi- 
ments of  the  entrance  steps.  These  vases,  of  circular  form^ 
flaring  towards  the  top,  and  standing  from  5  to  4  feet  highi. 
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appeared  to  be  in  one  piece,  but  were,  in  reality,  made  up  of   ^nameu. 
segment  plates  bolted  together  on  the  inside.    Each  vase  was  ir^°*"®""*  **° 
formed  of  six  segments,  cast  with  projecting  ears  inside,  by 
which  they  were  connected  together  by  means  of  stove  bolts. 
One  pattern  for  one  segment  sufficed  for  all.    It  forms  a  sim- 
ple casting,  the  pattern  is  easily  made,  and  it  would  seem 
that  in  this  manufacture  there  would  be  considerable  profit 
in  the  United  States,  especially  in  supplying  our  parks  and 
public  conservatories  with  large  vases  for  flowering  or  deco- 
rative plants.    The  enamels  described  are  made  by  E.  Paris   e.  Paris  &  Co. 
&  Co.,  and  are  patented  in  several  countries.    They  also 
Qiake  numbers  and  name-plates  for  streets  of  cities. 

'*  Ghranite^^  enamel  on  sheet  iron, — Saint  Louis  Stamping  Com-      saint  Louia 

stamping    Com- 
pany,  pany. 

One  of  the  greatest  novelties  at  the  Exhibition  was  found 
^   the  remarkably  strong  and  enduring  enamel  which  has  of 
^t:e  been  inv^ented  and  brought  to  perfection  in  the  United 
States  by  the  Saint  Louis  Stamping  Company,  F.  G.  Neid-j^^^G.Noidring- 
i"i  nghans  president.   It  is  known  as  the  *^  granite  iron  ware,"       Granite  iron 
J^Ti.d  is  especially  adapted  to  all  hollow  ware  of  sheet-iron, 
sizich  as  cooking  utensils,  coffee  and  tea  pots,  cups,  basins, 
I>s^ns,  etc.     Its  gray  mottled  color  is  familiar  to  our  house- 
^v^ives,  and  it  is  becoming  better  known  and  more  popular 
^"very  year.    Tliis  enamel  consists  of  an  insoluble,  tough  ^j^^^^^jj®^  °' 
S^Xaze,  partaking  of  the  qualities  of  i)orcelain  and  of  glass. 
I  tii  is  not  poisonous.     It  adheres  closely  to  the  iron,  and  is  not  and  of  the  ware, 
ily  broken  or  flaked  ofl'.    It  withstands  the  action  of  acids, 
(1  resists  fire  extremely   well.     It  is  easy  to  clean.    It 
s  not  discolor  the  viands  cooked  in  it,  and  is,  in  every 
pect,  preferable  to  tin-lined  or  other  metallic  vessels. 
With  these  qualities,  and  having  at  the  Exhibition  a  va-    Exhibit. 
*^ty  of  the  most  tasteful  forms  of  coffee  and  tea  sets,  beau- 
^^ftUy  mounted  in  nickel  silver  or  nickel  plate,  it  is  not  sur- 
^^ing  that  the  jury  were  unanimous  in  awarding  the  gold 
^^edal  and  in  recognizing  in  this  enamel  a  most  important 
^^^''ance  in  the  mannfaeture  of  domestic  utensils. 

The  works  occupy  nearly  two  blocks  of  buildings  in  Saint    woriM. 
"■-^^Uis.     In  1878  from  400  to  500  men  were  employed,  and  the 
^^ue  of  the  production  had  then,  three  years  after  the  in- 
^^^^cluction  of  the  enamel,  reached  $750,000. 

Enameled  signs.  Enameled  signs. 

Travelers  by  the  underground  railway  in  London  must 
*^^Ve  observed  the  neatly  executed  names  of  stations  in  white 
^^  a  blue  background.    These  are,  for  the  most  part,  enam- 
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EnamOt.        eled  on  sheet-iron  plates,  and  are  made  by  Willing  &  C 
of  St.  Martin's  Lane,  London.    The  name-plates  of  tr 
streets  in  London  are,  to  a  great  extent,  supplied  by  t 
same  firm. 
Enameiod  signs.     Theso  enamels  are  remarkable  for  their  size  and  legibili 

and  for  their  strength  and  cleanliness.  They  are  vas 
preferable,  especially  in  a  smoky  atmosphere,  to  any  ot 
known  form  of  sign  or  guide-plate. 

For  signs — such,  f  jr  example,  as  Eegent  street— on  pla- 
7  inches  wide  and  type  or  letters  3  J  inches  high,  in  whit^ 
Price.  a  blue  ground,  with  border  line,  the  price  is  nine  i)ence 

letter.    For  blue  on  white,  6-inch  plate  and  4-inch  letters, 
price  is  nine  and  a  half  pence  per  letter.    Many  of  these 
ameled  signs  for  railway  stations  are  several  feet  in  len 
with  a  continuous,  unbroken  surface  of  dense,  smooth  enatn 

TiUt.  Floar,  wall,  and  ornamental  tilts. 

The  display  of  tiles,  particularly  from  Great  Britain,  w;s- 
Brftish  manufac!  ^^^^  large,  aud  in  many  respects  showed  an  advance  iu  th^^*"* 
tures.  manufacture  since  the  Exhibitions  of  1876  at  Philadelphz  M^^' 

and  of  1873  at  Vienna.  The  manufacture  of  all  varieties^  '^^ 
encaustic  and  of  enameled  or  glazed  wall  tile  has  nowhe^^^^-^ 
been  carried  to  greater  perfection  than  in  England.  Thci  — 
Mechanical  and  highest  skill  of  the  compouudcr  of  clays  and  the  best  e^^^^ 
forts  of  decorative  artists  are  called  into  requisition  in  i\\x:^^ 
industry,  and  the  resources  of  the  chemist's  art  applied  t^  ^ 
glazes  and  enamels  are  taxed  to  their  utmost  in  the  pr^^^  ^ 
Graphic    and  ductiou  of  the  most  brilliant  colors.    Graphic  aud  chromati:  '^-■^ 

chromaUo  decor-  ,  . .  .  r*     i    •       j. i  •       /»    t  t    .li     •      i       •-!.•       —^   ^^  ^ 

ations.  dccoratious  m  ceramics  find  in  this  field  their  legitimar  -^^ 

basis  of  application  and  their  greatest  possible  expansioc:^-^ 
in  the  future.    The  great  object  of  the  tile  is  decoratioi 
and  the  flat  surface  in  the  wall  or  on  the  floor  is  more  ai: 
propriately  the  basis  of  ornament  than  a  plate  or  dish 
which,  when  in  use,  the  decoration  is  obscured.    The  ar 

Antiquity    of  tiquity  of  the  art  of  decorating  with  tiles  is  well  known,  a 

the  perfection  which  it  attained  in  several  countries  is  show^ 
by  the  specimens  which  have  been  handed  down  to  us  ui 

India,  Persia,  changed — uot  cvcu  dimmed  by  age.    The  tiles  of  Indij 

Arabia,      Spain.  ^  ./      c» 

Roman  mosaics.  Pcrsla,  Arabia,  and  Spain,  the  mosaics  of  the  Eomans,  ai 
the  walls  of  the  Alhambra,  are  familiar  examples.     Glaze^ 

Eg>T)t,  Assyria,  dccoratcd  tilcs  wcrc  used  in  Egypt,  and  among  the  Assy 

ians  and  Babylonians.    They  were  introduced  in  Spain  b 
China.  the  Saraccns  and  Moors.    In  China  they  were  employed  i 

remote  peiiods  for  both  exterior  and  interior  decoration^ 
The  Exposition  contiiined  specimens  of  antique  tiles 
India  aud  other  countries. 
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Manufacture  of  tiles  in  Oreat  Britain.  2^« 

The  manufacture  in  Great  Britain  dates  from  mediseval .     Manafacturo 

in  Great  Britain. 

tunes,  and  is  supposed  to  have  originated  in  the  Eoman 
mosaics — the  transition  from  tesserce  to  the  tiles,  with  im- 
pressed designs,  being  gradual,  the  difiereuce  in  the  first 
place  being  in  the  size  of  the  pieces  only.  Evidences  of  the 
gradual  modification  of  the  size  have  been  found,  and  in 
Spain  small  tiles,  intermediate  between  British  tiles  and 
tesseroB.  are  now  in  use.    Excavations  at  Chichester  have     Roman  pave- 

ment8   and  tiiea 

Drought  to  light  mosaic  pavements  and  Eoman  tiles.  at  chicheeter. 

It  is  highly  probable  that  the  convenience  and  greater 
rapidity  of  laying  larger  tiles  led  to  their  adoption,  and  the 
requirements  of  the  details  of  design  led  to  the  quicker  and 
cheaper  method  of  stamping  the  figures  upon  the  clay.  For 
a  long  period  after  the  use  of  the  red  or  Samiau  ware  intro-    Red  ware  in- 
duced  by  the  Bomans  ceased,  tiles  appear  to  have  been  Romans. 
the  only  branch  of  the  decorative  fictile  art  in  Britain. 
They  were  applied  chiefly  in  ecclesiastical  decoration,  about 
the  altars  and  choirs,  and  for  memorial  purposes.    The  ex- 
cellence of  this  mediaeval  tile  work  is  regarded  a«  having    Medi»vai  tiie 
Btiinulated  and  led  the  way  to  improvement  in  decoration  ^°'  ' 
of*  household  pottery.    Some  of  the  earliest  specimens  of 
the  art  preserved  in  the  British  Museum  are  from  ruined 
churches  in  Norfolk.    The  neighborhood  of  Great  Malvern  j^^ot**^'**' 
iippears  to  have  been  one  of  the  chief  centers  of  production 
iii  the  thirteenth  and  fourteenth  centuries,  and  few  churches 
iti  Great  Britain  can  show  a  greater  v^ariety  of  ancient 
tiling  than  the  Priory  Church  of  Great  Malvern,  the  inte- 
^*^<dT  of  which  abounded  with  encaustic  tiles  in  the  floors  and 
^^<>rniing  panels  in  the  walls. 

The  manufacture  in  Britain  has  been  assigned  to  two       Two  British 
^^riods.    The  most  ancient  tiles  are  believed  to  have  been    *  ^ 
•bricated  between  the  years  1290  and  1380,  and  those  of 
le  second  period  during  the  prevalence  of  the  perpendicu- 
style  in  building.    Numerous  kilns  have  been  unearthed 
Malvern  Hills,  and  it  is  believed  that  Tewkesbury  Abbey 
1(1  Worcester  and  Gloucester  Cathedrals  were  supplied  ^^^"■'^  ^^^^ 
ith  tiles  from  these  kilns.    The  manufacture  is  supposed 
have  been  continued  in  Worcestershire  down  to  about 
le  year  1640,  and  to  have  been  repressed,  if  not  stopped, 
that  time  through  the  influence  of  Puritanism.    In  that 
^ar  visitors  were  appointed  to  visit  the  ecclesiastical  struc- 
*res  of  the  kingdom  and  destroy  all  ornaments  of  a  "  super-    iconodasm. 
*itious  nature.''*    The  designs  upon  the  tiles  at  that  time 

*  ''Antiquarian  and  Architeotoral  Year  Book/'  1844,  p.  128. 
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^^"«»-  were  largely  formed  of  sacred  symbols  aud  iuseriptions,  of 

memorial  letters  and  monograms,  aud  of  heraldic  devioes, 

Modirovai  taeg  chiefly  in  connection  with  tombs.    These  mediaeval  tiles 

of  English  catbe-  *^  .  . 

ciraiB.  have  been  classed,  according  to  their  decorations,  as  follows : 

Character  of     1.  '^Sacrcd  symbols  J    inscriptions,   consisting  either  of 
verses  of  the  Scripture  or  pious  phrases," 

2.  "  Armorial  bearings  of  the  sovereign  or  individuals  con- 
nected with  the  monastery  by  benefactions  or  otherwise  5 
personal  devices  or  mottoes." 

3.  "  Ornaments  conformable  to  the  style  of  architecture  or 
character  of  decoration  prevalent  at  the  period,  but  devoid 
of  any  special  import." 

Some  of  the  emblematic  figures  consist  of  lions,  dragons, 

and  adders,  and  have  been  supposed  to  have  reference  to 

the  text,  "Thou  shalt  go  upon  the  lion  and  the  adder :  the 

young  lion  and  the  dragon  shalt  thou  tread  under  thy  feet." 

Size*.  The  tiles  of  the  earlier  manufacture  generally  measure  5" 

square,  and  those  of  the  latter  period  G'^    Some  have  been 

found  9''  square  and  2^"  thick. 

MateiiuL  The  material  is  ordinary  coarse  red  clay,  such  as  is  used 

for  making  brick,  and  the  design  appears  to  be  formed  by  a 

lighter  colored  clay  filling  incisions  or  impressions  in  the 

Mode  of  making,  surface,  aud  subscqucutly  glazed.    The  design  is  supposed 

to  have  been  impressed  by  a  stamp  while  the  clay  was  still 
moist,  and  the  depression  so  formed  was  filled  by  the  lighter 
clay  in  the  condition  of  thin  paste,  for  the  cavities  arc  fire- 
quently  seen  to  be  but  partially  filled. 

Prosaer's  Frosser's  method. 

method. 

Tiles  are  no  longer  made  in  Great  Britain  in  this  man- 
ner.     Prosser's  method,  patented  some  thirty    or  forty 

Minton.  years  ago,  and  perfected  by  Mr.  Minton,  marks  a  new  era 
in  tile  manufacture,  and  has  contributed  greatly  to  the 
advance  of  this  branch  of  artistic  decoration.  It  consists 
chiefly  in  the  use  of  powdered  clay,  instead  of  the  wet, 
plastic  mass.  The  paste  being  duly  compounded  of  the 
proper  clays  and  silex,  and  strained  through  cloth,  is  dried 
and  then  ground  to  powder.    This  powder,  when  slightly 

Pressed  tiles,  damp,  is  pressed  in  steel  molds  by  a  powerful  screw.  The 
size  and  form  of  the  molds  determine  the  size  and  shape  of 
the  tile.  Tiles  so  formed  are  more  perfect  in  shape,  are 
denser,  stronger,  and  more  uniform  in  wear,  than  those  made 
ftom  clay  in  its  plastic  state.  There  is  less  shrinkage  in  fir- 
ing, and  little  or  no  distortion.  Most  of  the  cheap  tiles  upon 
the  Continent  are  made  by  the  old  methods,  and  are  by  no 
means  so  exact  in  their  forms  and  sharp  in  their  edges  an^ 
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angles  as  those  made  from  the  damp  powder  under  pressure,    tum. 
in  accurately  formed  molds. 

Tlie  exactness  and  uniformity  of  size  obtained  by  the  new  MiSSn  i^'^.^ 
method  greatly  stimulated  the  industry,  and  it  has  been 
Bteadily  increasing  in  importance  to  the  present  time.  Many 
firms  are  now  engaged  in  the  manufacture  in  Great  Britain, 
particularly  at  Stoke-upon-Trent,  and  Burslem  in  Stafford- 
shire.  The  establishment  of  Messrs.  Minton,  Hollins.  &  Co., ,  Minton,    hoi- 

lins,  Sc  Co. 

DOW  carried  on  by  Mr.  Hollins,  is  one  of  the  oldest,  and  is 
occupied  exclusively  in  the  production  of  all  varieties  of  tiles. 
The  rapidly  increasing  demand  for  tiles  of  all  descriptions 
of  late  years  is  remarkable,  not  only  in  England  but  through- 
out Europe.  They  are  used  in  almost  all  modern  buildings  ^^^^^"^  "*®* 
of  any  pretension.  They  make  the  most  serviceable  iind 
ornamental  floors  for  public  buildings.  In  the  South  Ken-  southKeMing- 
siugtou  Museum  alone  there  are  some  40,000  square  feet  of 
pavement  laid.  They  are  used  in  railway  stations,  on  ship- 
board, and  for  decorating  walls  and  pavements  of  churches. 
For  this  latter  purpose  great  numbers  are  required  in  the 
work  of  restoration  of  old  cathedrals.    At  Worcester,  the         Worcester 

CathedraL 

cathedral  which  has  lately  been  restored,  chiefly  through 
the  muDificence  of  Earl  Dudley,  who  gave  $350,000  for  the 
purpose,  has  a  tiled  chancel  of  most  elaborate  design,  a  part 
of  which  is  over  four  hundred  years  old.  The  dilapidated 
portions  have  been  renewed  with  tiles  made  in  exact  imita- 
tion of  the  ancient  tiles,  and  at  a  cost  of  not  less  than 
110,000,  under  the  direction  of  Sir  Gilbert  Scott,  the  archi  sir  GUbert 
tect.  ^^"' 

Varieties  of  tiles.  varieties     ox 

The  varieties  of  tiles  as  now  made  may  be  classed,  accord- 
H  to  their  manufacture,  irrespective  of  form  or  use,  as 

follows: 

i-  Plain  tiles,  unglazed,  glazed,  or  enameled  in  colors. 

2>  Encaustic  tiles,  unglazed  or  glazed. 

^>  Majolica  tiles. 

4.  Enameled,  decorated,  or  painted  tiles. 

The  plain  tiles  are  usually  made  from  natural  clay  mix-    Hain  tiie*. 
tores,  selected  with  reference  to  their  colors  when  burned ; 
or  coloring  substances  may  be  added.    The  color  pervades 
the  whole  tile  like  a  brick,  not  being,  as  in  the  case  of  an 
enamel,  mei-ely  superficial.    The  addition  of  a  transparent   character, 
gla^e  makes  the  color  more  brilliant,  and  gives  a  smoother 
surface.    The  general  colors  of  both  the  plain  tiles  are  black 
and  white,  red,  chocolate,  salmon,  drab,  and  buff.     But   Coio™. 
almost  any  desired  color  can  be  given  to  plain  tiles  by 
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^^^-  enameling  them  upon  the  surface  Tvith  opaque  enai 

For  this  process  the  plain  white,  buff,  or  red  tiles  are  U 
Bright  reds,  crimson,  purples,  blues,  greens,  and  br 

Enameled  tuea-nmy  thus  bc  obtained.  These  enameled  tiles,  like 
glazed,  have  a  smooth  glassy  surface,  and  are  more  a] 
priately  used  upon  walls  than  in  pavements,  where 
attrition  would  soon  destroy  the  gloss  of  the  enamel 
produce  scratches.  The  smooth  surface  is  also  rather 
pery  and  dangerous  to  walk  upon.  For  these  reasoni 
plain  uuglazed  tiles  are  to  be  preferred  for  pavements. 
Beside  the  use  of  the  glazed  and  enameled  tiles  in  u 

Decorative  and  decoration  for  dados,  panels,  etc.,  they  are  especially  a 

domestic  nsea.  ^  ^  '  . 

cable,  and  are  largely  used  abroad,  for  huing  the  wa 

dairies  (the  dairy  farmers  finding  them  superior  for  clc 

i>airie8,  kitch- ness  aud  keeping  the  milk  pure),  for  larders,  kitcl 

6nft|   Daiiu*Toomoi 

Btabie8,etc.        arouud  siuks  and  cooking  ranges,  in  bath  rooms,  w 

closets,,  and  in  stables.  For  such  places  the  6-inch  ] 
white  glazed  tile  is  in  general  use.  Another  very  in 
tant  application  of  wall  tile  is  in  hospitals,  for  compl 
lining  the  walls  of  wards  for  fever  i)atient«.    The  nei 

H^^  itaL^^  L^**  '^^^^^^  Hospitals  (erected  in  Loudon  opposite  the  Houg 

don.  Parliament)  have  the  fever  wards  lined  with  6-inch  t 

glazed  tiles,  which,  it  is  believed,  will  prevent  the  abi 
tion  of  the  germs  of  disease,  which  it  is  well  known  i 
trate  porous  plaster  walls,  and  are  even  absorbed  by  br 
so  that  after  a  time  whole  wards  of  hospitals  and  e 
buildings  become  unfit  for  occupation.  The  same  is  tn 
rooms  in  dwellings,  hotels,  and  dormitories  in  colleges, 
impervious  tile  wall,  which  can  be  thoroughly  cleaner 

improvlment*'^^  wipuig  with  a  spougc,  is  a  great  sanitary  improvement 

deserves  the  attention  of  physicians  and  architects 
thoroughly  vitrified  body,  like  porcelain,  would  be  bettc 
the  purpose  than  a  porous  earthenware  base  with  a  gl 
surface,  though  the  latter  would,  no  doubt,  be  fiir  b 
than  even  the  hardest  painted  plaster  wall. 
White   glared     Auothcr   important  use  of  the  plain  white  glaze 

tUeifaa  reflectors.  ^jiji*  nx  •!••         ji 

enameled  tiles  is  as  reflectors  m  lining  dark  passages,  ^ 

cases,  and  entrances,  especially  in  basements,  or  whei 

there  is  liability  to  dampness  or  a  smoky  atmosphere.    ' 

L^ndon"*Under^  ^^®  ^^^gcly  uscd  about  the  statious  of  the  Underground 

giound  RaUway.  way  in  Loudou,  particularly  around  the  window  open 

or  wherever  light  is  admitted  through  thick  walls.  Mc 
^Lava^es^f  the  lavatorics  and  retiring-rooms  of  the  railway  statio 
waya.  England  and  on  the  Continent  are  lined  with  white  gl 

tiles. 
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Encaustic  tiles  may  also  be  either  with  or  without  a  glaze.    ^^^• 

In  this  class  the  design  upou  the  tile  is  not  merely  stamped 

or  painted  on  the  surface,  but  is  impressed  to  considerable 

depth.    The  tiles  are  inlaid.    The  process  in  Britain  is  as 

old  as  the  mediaeval  tiles  of  Mfilvern,  already  noted.    In  the 

ancient  tiles  the  design  was  impressed  in  the  moist  clay.     Ancient  and 

r.,  1  •x.*  11*  ii.j.^^ij.*  A  modem  methods. 

In  the  modern  it  is  equally  impressed,  but  at  the  time  of 
forming  the  tile  out  of  the  dust,  leaving  a  sharply  formed 
design,  which  is  subsequently^  filled  by  a  powder  of  another 
color.  The  whole  being  pressed  together  forms  a  homo- 
geneous mass.  The  impressed  design  is  also  filled,  in  some 
eases,  by  a  liquid  slip,  as  in  the  ancient  tiles,  and  when  dry 
the  excess  is  scraped  off  before  firing. 

The  design  being  impressed  to  a  depth  of  one-eighth  or 
one-quarter  of  an  inch,  and  filled  solidly  with  body  of  a 
different  color  from  the  groundwork  of  the  tile,  is  not  oblit- 
erated by  wear  until  the  whole  substance  of  the  tile  has 
been  cut  away  to  the  full  depth  of  the  design.    The  bril- 
liancy of  the  design  and  of  the  colors  of  the  tile  may,  as 
^th  plain  tiles,  be  heightened  by  a  simple  glaze ;  but  the    ungiized  nien 
surface  is  made  slippery,  and  is  not  so  well  adapted  to  pave-  ^"^^  P"^<^e'>t«. 
meuts  as  the  simple  uuglazed  surface.    Some  of  the  colored 
bodies,  such  as  blue,  green,  and  white,  are  sufficiently  vitri- 
fied in  burning  to  give  a  vitreous  semi-glazed  appearance. 
Hut  glazed  inlaid  tiles  are  suitable  for  hearths  where  not    oiazed   iniaid 
exposed  to  much  wear,  and  are  now  largely  used  abroad  for  docorouon."" 
tliis  purpose.    Their  thickness  and  strength  render  them 
^^cnre  from  breakage. 

Encaustic  or  inlaid  tiles  are  usually  one  inch  thick,  twice 

^^e  thickness  required  for  plain  wall  tiles.    They  are  es|)e- 

^lally  suitable  for  pavements  in  halls,  corridors,  and  vesti- 

*^^ies,  or  wherever  they  would  be  exposed  to  attrition  and 

^^^ar  by  the  fire-irons,  etc. 

Encatistic  and  enameled  tiles  in  decoration. 

Another  important  appliciitiou  of  the  encaustic  and  also    Uses  in  decor- 
^^  the  enameled  tiles  is  found  in  deconiting  the  walls  of 
^^ildings,  especijilly  those  of  brick,  either  grouped  in  large 
J^^nels  or  set  singly  about  the  window-frames  and  cornices. 
The  glazed  encaustic  tiles  are  generally  used  in  mural 
*  *^coration  and  in  fire-phices,  for  lining  the  jambs  and  back,    waUs  nnd  fire. 
^here  movable  or  basket  grates  are  used.    They  have  the  ^^*^^*' 
^erit  not  only  of  beauty,  but  of  cleanliness,  as  all  smoke, 
^oot,  or  dust  can  be  easily  wiped  off  the  glazed  fcices. 

Majolica  tiles  are  ornamented  with  the  design  in  relief,    Miyoiica. 
Ptxxluced  generally  by  the  insertion  of  an  open-work  metal- 
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^^^^-  lie  plate  when  molded,  giving  them  an  embossed  surface 

which  is  variously  colored  by  enamels,  and  is  highly  glazec 

M»Moiica  tiles,  jr^^^  |^|jj^  ^f  ^n^  -^  extremel3^  rich  and  brilliant  in  appeal 

ance,  and  is  suited  to  mural  decoration,  such  as  the  wall 

TJaoa  In  room  and  dados  of  diuiug  and  smoking  rooms,  libraries,  officei 

decoration.        stau'ways,  entrance  halls,  for  inlaying  cabinet  work,  and  fc 

mantels  and  fire-places.    For  this  latter  purpose  there  wei 

some  fine  examples  in  the  exhibition  of  dog-grates  and  fin 

place  fixtures.    Thfey  are  particularly  applicable  to  churcl 

wall  decoration,  grate  cheeks  and  for  flower  boxes.     So  ale 

the  enameled  ornamental  tile  may  be  used  for  the  same  pui 

poses,  but  more  especially  for  the  walls  of  dairies,  bathin 

Diatinctionaof— jj^Q^j  retiring  roomcji,  and  for  baths.    The  ornamentation  i 

Mivjoiica,        either  added  by  hand  or  is  transferred  from  lithograph] 

prints,  but  is  all  upon  the  plain  surface,  not  extending  int 

Encanstic,       the  substauce  of  the  tile,  as  in  the  encaustic  varieties,  ( 

Emboiweci.      raiscd  above  the  general  level,  as  in  the  embossed  vari< 

ties.    The  elaborately^  painted  tiles  and  slabs  belong  to  thi 

class,  as  also  those  which  are  enameled  in  various  opaqu 

colored  enamels. 

Window  flower-     The  usc  of  tilcs  for  flower-boxcs  for  windows  has  becom 

boxes. 

general,  and  has  raised  a  demand  for  such  as  are  pecidiarl 
adapted  to  the  purpose.  They  are  usually  eight  inchc 
square,  half  an  inch  thick,  and  are  inserted  side  by  side  i 
a  simple  wooden  or  zinc  frame  work,  grooved  so  as  to  recei\ 
and  hold  the  edges  of  the  tiles.  The  majolica  and  painte 
tiles  are  generally  preferred, 
and  Sims*' ^^***     ^^  important  application  of  tiles  is  for  inscriptions  i 

all  kinds,  street  names,  signs,  numbers,  especially  whei 
dust  accumulates,  and  Crequent  brushing  or  dusting  is  ne 
sssary.  They  are  largely  used  in  the  underground  railwj 
in  London  for  the  names  of  the  stations.  Messrs.  Minto 
Hollins,  &  Co.  manufacture  every  kind  and  all  sizes  of  thei 
tiles  for  forming  inscriptions,  dates,  and  texts,  and  dire 
attention  especially  to  their  letter  tiles,  manufaetured  e 
pressly  for  street  names,  and  assert  that  such  tiles  ha^ 
been  fixed  in  several  towns  for  more  than  twenty  yea 
Modes  of  at-  without  being  impaired  in  distinctness.  They  are  affix< 
either  by  bedding  in  Portland  cement  against  the  wall,  wii 
the  edges  covered  so  as  to  exclude  water,  or  by  met 
frames  secured  to  the  wall  by  screws,  or  by  cutting  out 
recess  as  broad  as  the  tiles  and  as  long  as  the  name  require 
The  tiles  are  then  secured  in  this  recess  by  cement,  and  tl 
loints  are  pointed. 


f 
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Memorial  and  mortuary  tablets.  ^'^' 

For  memorial  and  mortuary  purposes  encaustic  tiles,  ,^^®°*®'^  ^^ 
bearing  inscriptions,  monograms,  or  heraldic  devices,  seem 
to  be  i)eculiarly  appropriate.    They  have  the  advantage  of  ^^.^  Advimtage» 
being  comparatively  indestructible  by  the  weather,  and  of  stone, 
holding  their  colors  unchanged  by  time,  so  that  inscriptions 
on  them  remain  legible  long  after  those  cut  in  stone  have 
disappeared.    The  material  is  far  more  enduring  than  i)or- 
pbyry  and  granite  or  marble,  especially  where  exposed  to 
the  weather;  and,  even  if  lost  sight  of  and  buried  for  ages 
in  the  earth,  tiles,  if  properly  made,  will  retain  their  inscrip- 
tions in  perfection,  and  may  become  of  great  value  in  anti- 
quarian  researches.      Being  formed  in    molds,  duplicate 
copies  can  be  made  at  little  increased  cost,  and  they  could 
be  freely  used,  not  only  in  tombstones,  but  as  memorial 
taWets  in  the  walls  of  churches.    Inscriptions  may  be  made 
in  small  but  distinct  letters,  so  that  a  tile  of  ordinary  size 
niay  contain  all  that  is  usually  placed  upon  a  tombstone. 
The  compactness  of  such  inscriptions  renders  it  possible,  if 
desired,  to  group  a  number  in  a  small  space,  and  they  could 
^  inserted  side  by  side  in  the  walls  of  vaults,  or  upon 
tombstones  specially  adapted  to  the  purpose. 

The  memorial  tablets  now  made  are  generally  12''  square, 
^^d  are  designed  chiefly  for  insertion  in  the  walls  of  churches 
^^  chapels.  They  bear  heraldic  devices  or  simple  inscrip- 
tions, and  are  variously  ornamented  and  colored. 

Early  examples  of  the  use  of  tiles  for  mortuary  purposes  Early  examples 
^^^  numerous  and  interesting.    Red  tiles  of  this  nature,  ?eti°^'^  "'^'^^ 
^^laid  with  black  clay,  have  been  found  in  Devonshire, 
T^^ersetshire,  and  Surrey,  England.*     It  is  known  that 
^^laid  tiles  were  used  to  mark  the  site  of  graves  in  Worces- 
!^i^hire  far  into  the  seventeenth  century.      In  Malvern  MaivemPnory 
ory  Church,  which  contains  some  of  the  finest  examples  ^**°"^^' 
^'  heraldic  tablets,  Richard  Corbet,  a  knight  templar,  who    sir     Richard 
^^ied  in  the  thirteenth  century,  has  a  plain  table  monument,  ^^^^^ 
^^^  sides  and  ends  of  which  are  covered  with  tiles,  5J" 
^uare  and  ly  thick,  decorated  with  the  arms  of  the  Corbet 
/^'^mily.t 

In  the  same  ancient  church  there  were  examples  of  mon-    Monogrnm*. 
^grams,  the  letters  impressed  in  the  clay  and  then  filled  in 
^th  white  earth,  and  of  pious  inscriptions  in  black-letter 
^^  connection  with  them.    Inscriptions  formed  with  smaU 

•"Life  of  Josiah  Wedgwood,"  Meteyard,  i,  p.  r>5. 

^  "Antiquarian  and  Architeotnral  Year  Book/'  1844,  p.  147. 
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Tiles.  tiles,  each  bearing  a  separate  letter,  have  been  found  thea 

and  the  grave  of  Vicar  Edmund  Rea,  1640,  tv}«j  marked  ^ 

a  border  of  such  tiles,  chronicling  his  death. 

Staffordshire     in  the  pottcry  districts  of   Staflfordshire   earthen  we 

mortaory  Riaba.  gi^^j^g  ^j.  gravestoucs  Were  not  uncommon.     Several  ^ 

amples,  with  drawings,  of  specimens  in  the  Mayer  collect"! 
are  cited  in  Meteyard's  "Life  of  Wedgwood.''  One  i« 
tablet  V  high,  9"  broad,  and  2''  thick  j  another,  2'  3''  hi  ^ 
V  V  broad,  and  three-fourths  of  an  inch  thick.  C 
is  formed  of  seggar  cLiy,  and  the  other  of  dark  red  d ; 
and  both  are  inscribed,  one  with  raised  white  letters,  si 
the  other  with  the  letters  sunk,  and  covered  with  a  gl^i 
All  of  the  inscriptions  are  remarkably  clear. 

Bailding  tablets.  BuUding  tohUtS. 

Another  example  of  the  use  of  tiles  is  found  in  the  bui 
ing  tablets  set  into  the  front  walls  of  houses  to  show  t 
date  of  construction  and  the  name  of  the  builder  or  own_ 
The  custom  was  an  old  one,  and  was  very  generally 


lowed  in  the  i)ottery  region.    Some  of  these  were  made 
light  brown  clay,  with  the  ornaments  in  relief  in  yellow  cliir 
Others  are  glazed  white,  with  the  date  and  armorial  bearin 
painted  in  blue. 

Mural  tiio  de-     The  Expositiou  abouudcd,  more  than  .any  of  the  precedin 
Expoeiiion.        in  cxamplcs  of  the  use  of  tiles  for  mural  decoration.    In  tB 

French  section  broad  surfaces  of  walls  were  covered  wiP 

^^«j^8^^raniiici- painted  tiles.  The  grand  entrance  to  the  building,  erects 
by  the  city  of  Paris,  was  adorned  by  huge  enameled  tiles  ana 
panels  of  terra  cotta.    Visitors  to  the  Centennial  Exhibitici 

Haviiand  fax-  iu  1876  wiU  remember  the  large  panel  exhibited  by  the  Har* 
w?8hin|um.  ^  lauds,  cxccutcd  in  tiles  of  the  Limoges  faience^  emblemati 

of  the  control  of  the  elements  by  man.  This  piece  was  prt 
sented  by  the  firm,  at  the  close  of  the  Exhibition,  to  th 
ceramic  department  of  the  ITational  Museum,  and  is  now  o 
one  of  the  walls  of  the  Smithsonian.  The  Paris  Expositio 
gave  evidence  of  an  increasing  interest  in  this  form  of  wa 
decoration. 

Tiles  are  now  extensively  used  for  decorating  furniture  an 
stoves,  for  flower  boxes,  and  for  the  jambs  of  grates  an 

Sizes  of  British  mantels.     With  British  manufacturers  (yyi(y"  square  is  tli 

tiles    lor    boxes    •        •  i  -n  i»  xv  i 

ami  jambs.         sizc  lu  most  common  use.    Four  of  these  make  one  squat 

foot  of  surface.    But  5x5  and  3x3   inches  are  also  mad* 
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And  borders  to  correspond.    The  following  table  shows  the 
i^'^ange  of  sizes  for  plain,  onglazed  tiles : 


TOes. 


4>x6  ] 

inches. 

Bani>8.~^x3j^  inches. 

5  x5 

6ixU   " 

^x^ 

<< 

6  x4   " 

4ix4i 

6  x3   " 

4  x4 

6  x2   " 

^x^ 

6  xH   " 

3  x3 

6  xli   " 

2|x2t 

6  xl   •* 

^x2i 

4ix2i   " 

2ix2i 

4  xli   " 

2  x2 

4{x1tV  ** 

Ifxl* 

lixU 

lixli 

BongeBofsLEes 
of  plun  British 
tiles. 


Of  each  of  these  sizes  there  are  di^onal  halves  and  qaar-    shapes  of  toes. 
theirs,  also  octagons,  hexagons,  pentagons,  lozenges,  and  other 
regular  geometrical  shapes.    The  very  small  tiles  or  "tes- 
serae" range  from  -^x^'^  to  1x1''  and  are  used  in  mosaic 
^work.    There  are  larger  sizes  of  the  enameled,  ornamental,    sue^  of  decor. 

^  '  ^  Ated  sua  enain- 

anci  the  majolica  tiles.    The  largest  of  the  former  are  12x12'' ;  eied  uios. 
9xS"  and  8x8"  are  also  made,  besides  8x4",  7x7",  6x6",  6x3", 
6x2",  and  6x1". 

The  tiles  in  France,  and  on  the  Continent  generally,  are  Bi^es.^^**"***^^ 
made  in  fractions  of  the  meter,  and  are  larger  than  the  6" 
tile.    The  Dutch  tiles  measure  5^x5^",  and  are  less  than 
ii^if  an  inch  thick.    The  old  Saracenic  and  Persian  tiles  are 
generally  larger,  being  nearly  one  foot  square. 

14  p  B ^VOL  3 
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and^'^e    Com^  CAMPBELL  BRICK  AND  TILE  COMPANY. 

pany. 

The  Campbell  Brick  and  Tile  Company,  of  Stokeupon 
Exhibits.        Trent,  England,  exhibited  a  fine  assortment  of  encaustic 
and  geometrical  tiles  and  mosaics,  suitable  for  chorclies, 
public  buildings,  halls,  vestibules,  conservatories,  etc.;  also 
majolica,  glazed,  and  other  tiles  for  hearths,  fire-places,  baths, 
walls,  etc.    There  was  also  a  series  of  enameled  and  earth 
enware  tiles  from  Minton's  china  works. 
Reprodnctions     Amoug  the  uoveltics  WO  uotc  Superior  reproductions  of 
o  m  68.  ^^^  ancient  mediaeval  tiles,  with  the  pitted  irregular  surface 

peculiar  to  them.    The  "newness''  of  the  reproductions  is 
completely  disguised,  and  they  may  now  be  used  in  restora- 
tions without  the  tell-tale  contrasts  before  observable  be- 
tween the  old  and  the  new. 
Morocco   SUP-     The  morocco  or  leather  surface  tiles  have  been  carried  to 

face  tiles.  «       .  -.  a 

great  perfection,  and  were  shown  in  a  vanety  of  tints. 
Manteiadorned     A  uovelty  was  i)resented  in  a  large  mantel  made  for  Mr. 

^ajuo^hy^ioion.  Campbell,  the  proprietor  of  the  works,  and  adorned  with  a 

series  of  large  flat  plaques,  rectangular  and  tile-like,  on 
which  M.  Solon  has  executed  figures  emblematic  of  ceramic 
industry  in  various  countries.  These  designs  are  in  grafitOj 
being  incised  in  a  thin  layer  or  covering  of  white  slip  over 
Nature  of  the  a  dark-red  colored,  coarse,  clay  body.    It  is  a  process  almost 

graAto  process.    ^^^  reverse  of  the  pdte'Surpdte.    The  figure  is  outlined  by 

a  sharp  steel  point  and  then  for  the  background  and  shadows 
the  slip  covering  is  scraped  away.    The  design  is  thus  left 
upon  the  surface  in  flat  relief,  being  a  mere  film  not  much 
thicker  than  a  card.    The  whole  surface  is  then  enameled 
with  a  fusible  lead  glaze,  which  incorporates  itself  with  the 
body  and  slip  and  gives  a  mellow  softness  and  finish  to  the 
work. 
Description  of     The  uaturc  of  these  tiles  will  be  better  understood  by  the 

rtiie  plaques. 

aid  of  the  accompanying  illustrations  fix)m  photograph^ 
presented  to  me  by  Mr.  Campbell.  Each  tile  or  slab  is  18^' 
long  by  9"  broad,  except  two  square  tiles  in  the  jambs,  each 
about  15''  square;  on  one  of  these  square  tiles,  a  group  ot 
flying  cherubs,  in  mid-air,  is  turning  a  potter's  wheel? 
while  two  Cupid  potters  above,  suspended  by  ropes,  are 
modeling  a  vase.  Below  are  pots  and  vases  of  various  forms 
ready  for  the  kiln.  In  each  corner  a  bunch  of  potter's  tools 
is  suspended. 

The  companion  tile  on  the  other  side  of  the  mantel  repre- 
sents the  process  of  firing  or  baking  potter's  ware.  Cupid^ 
are  flying  to  and  from  the  kiln,  bearing  the  ware,  while  ^ 
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>iip  below  is  firing  the  furnace  by  coals,  faggots,  and    ^^"^• 

^  Campbell  Brick 

CneS.  EDd     Tile    Cora- 

Chere  are  ten  of  the  oblong  tiles,  indicative  of  the  pottery  ^^^' 

characteristic  ceramic  products  of  England,  France,  Ger- 

iiy,  Italy,  Morocco,  China,  Japan,  Greece,  Egypt,  and 

rsia.    These  emblematic  figures  are  shown  in  the  plates   Soionpiaquea. 

jompanying  this  report. 

Che  carving  of  this  mantel  was  executed  by  J.  E.  Knox,    '^'  ^  ^°®^' 

i  all  of  the  tiles  by  M.  L.  Solon,  in  1878,  as  stated  on  a 

i*fito  tile  at  one  end  of  the  mantel. 

MINTON,  H0LLIN8,  d  CO.,  STOKE  UPON  TRENl.  Minton,    Hol- 

lins,  &.  Co. 

This  firm  made  a  large  and  beautiful  exhibition  of  the 

caustic  and  enameled  tile  and  mosaics  of  their  manufact- 

3-    These  tiles  have  long  been  well  known  and  extensively 

?d  in  the  United  States.    The  following  notice  is  fi'om  a 

>ort  by  the  writer,  made  after  the  Vienna  Exposition  in 

73: 

''The  manufacture  of  encaustic  tiling  was  commenced  in    HUtory  of  the 

works. 

40  by  Mr.  Herbert  Minton,  and  is  now  carried  on  by  Mr. 
dUIus  in  a  new  establishment,  built  upon  the  old  site  at 
okeupon-Trent.  The  business  has  increased  enormously, 
side  from  the  ordinary  demand  for  paving-tiles,  there  is  a 
ustautly  increasing  consumption  of  plain  white  tiles  for 
ables,  sculleries,  closets,  walls,  etc.  The  plain  white  glazed 
es  are  sold  at  the  works  as  low  as  2J<?.,  equal  to  about  5 
'its  each ;  and,  considering  how  superior  they  are  to  any 
W  material,  perhaps  not  even  excepting  marble,  for  facing 
^lls  which  it  is  important  to  cleanse  often,  the  large  con- 
'^iption  is  not  surprising.  But  the  demand  has  also  in- 
'^sed  enormously  for  the  encaustic  and  ornamental  tiles, 
ing  not  only  to  the  greater  number  exported  to  the  United 
^tes,  Australia,  and  other  countries,  but  to  the  more  gen- 
I  appreciation  and  increased  use  of  them  in  England. 
*  The  great  expansion  of  the  industry  required  increased  increase  of 
Uities  for  the  manufacture,  and  led  Mr.  Hollins,  now  the 
^f  owner  and  the  manager,  to  erect  new  buildings  spe- 
Uy  arranged  for  the  rapid  and  economical  manipulation 
the  large  quantities  of  material.  By  the  courtesy  of  Mr. 
Hins,  I  was  allowed  to  inspect  the  whole  establishment, 
I  to  see  every  detail  of  the  manufacture.  It  maybe  cen- 
tred a  model.  The  clays  are  landed  at  a  commodious 
Hrf  on  one  side,  and  the  finished  goods  are  delivered  on 
-  other  side.  The  movement  of  the  materials  is  in  one 
'action,  forward  from  the  clay  heaps,  through  the  mixing 
d  molding  rooms,  to  the  furnaces,  and  from  the  furnaces 
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iit.  to  the  packing  rooms,  without  carrying  back  and  foz-th. 

„  .  The  materials  are  selected  and  combiued  with  great  ca.re, 
lioton,     Hoi-  ,  „  ,  ,  ,  -        - 

I.  i  Co.         SO  as  to  insure  the  greatest  possible  strenfjth  and  perfectxon 

in  the  product.  For  the  red  tiles  and  the  buff  tiles  clays  axv 
isteri»i».  obtained  iu  the  vicinity,  and  are  remarkably  well  adapt:e4 
t«  the  purpose.  Tlie  white  body  is  formed  of  a  mixture  ot 
the  Cornish  clays  and  calcined  fliot.  As  much  care  is  taken 
in  the  preparatiou  as  is  bestowed  upon  the  manufacture  of 
aanieied  uicb.  thc  body  for  stouA  cliiua.  Thc  basis  of  the  colored  enamel ^%d 
tiles  is  equally  white  and  strong.  Skill  ^^ 
artists  of  reputation  are  constantly  en- 
gaged in  the  decoration  of  slabs  and  lar-ge 
tiles  for  special  purposes.  The  risk  of 
breakage  or  distortion  of  the  targe  slabs  in 
the  successive  firings  to  which  they  mwraBt 
be  submitted  is  so  great  that  they  are  ii.«w 
usually  made  in  three  or  more  parts  or 
tiles,  and  are  fitted  together  after  the  L^Bst 
firing. 

"Great  labor  is  expended  upon  the  fl  i^er 
qualitiesof  encaustic  tiles.  They  are  n;i^3»de 
chiefly  by  hand,  of  moist  clay,  and  are  *n- 
ished  by  sci-aping.  Such  tiles  cost  ft— om 
Is.  to  2«.  M.  each,  and  are  too  costly  ft"" 
general  use. 

"Eleven  or  twelve  large  kilns  are        '^■ 

quired  for  the  burning.     An  engine  o£~   ^ 

I  horse-iwwer  suffices  to  do  the  grinding  ^»'rf 

mixing  of  the  materials.     An  average   "' 

700  persons  is  employed." 

A  fine  specimen  of  the  mosaic  worls^  ™ 

I  thii-  establishment  may  be  seen  in  the  Ef  ■*" 

seum  at  Washington,  in   the  form   of   * 

I  panel  for  a  reredos,  presenter!  at  the  cl*^®* 

^^u„h"""  o*"  t''«  Centennial  Exhibition  to  the  i»»"' 

senm  by  Mr.  Hullins. 


EncBBMlctUei. 


Fig.  8.-  _ 
el;  MintoR,  HoUint, 
4- Co. 


Uaw  Si  Co.  ^i  H"  <<  CO..  BROSELT.  ESQLAXD. 

The  Arm  of  Maw  &  Co.,  of  Brosely,  is  also  a  large  manu- 
facturer of  encaustic  and  enameled  tiles  and  of  art  tiles    ^_^ 
mural  decoration.    Their  tiles  are  also  well  known  in ''^^^ 
United  States,  and  are  largely  used. 

waiitiiM.  Wall  tiles. 

Dariuet  *  Co.      Barluet. — The  luunil  tilcs  of  Barluet  &  Co.  have  alre*|^_^ 
been  noliced  in  the  descriptiou  of  the  exhibits  by  the  fi*^" 
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It  is  a  great  work,  covering  one  end  of  one  of  the  wings  of  ^^^^'«'- 
the  fine  art  department    It  is  a  fine  example  of  bold  exe-  p^  ^^ 
cation  and  impasting  of  enamel  colors.    The  tiles  sire  each 
7  j"  square. 

Stove  tiles.  TUealovea. 

Delaisse,  Paris,  was  the  exhibitor  of  a  variety  of  tiles  and  i>eiaiMe.Paria. 
blocks  for  stoves  and  for  tables,  made  of  a  red  coarse  clay, 
a  brick-clay  body,  but  covered  with  well-colored  enamels  or 
slips,  and  producing  a  pleasing  effect.  He  also  showed  me- 
dallions in  the  style  of  Delia  Bobbia,  and  had  a  very  even- 
flowing  good  quality  of  blue  and  ^hite  enameL 

In  the  Swedish  section  there  were  several  very  fine  ex- 
hibits of  tile  stoves.    The  Eorstrand  works  sent  some  with         Earatmnd 
^musuaUy  large  open  fronts,  permitting  the  fires  to  be  seen. 
One,  in  medieval  style,  was  fitted  up  with  a  pyramidal  re- 
^2'eating  back;  price,  2,100  francs.    Another  stove,  of  cyl- 
uidrical  form,  intended  to  stand  out  in  the  room,  separate 
from  the  wall,  was  enameled  light  blue  and  gilt.    One  of 
tte  wall  stoves  was  of  black  enamel. 

The  dimensions  are  given  in  inches,  and  the  price  in  Aus- 
Wan  florins,  equivalent  to  about  50  cents  in  currency.  The 
price  of  packing  ranges  from  6  florins  upward,  according 
^o  the  size  of  the  stove. 

Another  very  interesting  display  of  stoves  of  this  descrip- 
^on,  and  particularly  of  the  tiles  in  great  variety,  was 
^ad©  by  Bernhard  Emdt  (court  potter),  Vienna,  whose  man-  BemhardEmdt 
factory  is  in  the  IX  BesisJc^  Bossau,  Pramergasse,  No.    *°^ 
-^«     The  patterns  of  his  tiles  are  i)eculiarly  attractive, 
^Biiiy  being  deeply  recessed  and  enameled  in  bright  colors — 
^^'X)  wn,  green,  blue,  white,  and  variegated.    The  stoves  and 
^tove  tiles  made  in  Berlin  are  in  high  repute,  and  are  even    BerUn  ttotres. 
^^ported  to  Vienna.    They  are  to  be  seen,  among  other 
i^^aces  in  that  city,  in  the  rooms  of  the  Engineers'  and  Arch- 
^^^cts'  Association. 

It  is  evident  that  the  manufacture  of  "porcelain  stoves,'^  Porcelain stojea 
^l^e  tiles  for  them,  and  the  fitting,  constitute  important  SSs^'^^I^^Gk?- 
^i*aaiches  of  industry  in  the  German-speaking  countries.™*"^* 
^Uch  stoves,  especially  as  now  made,  and  susceptible  of 
^^xrther  improvements,  have  many  great  advantages  over 
^ther  heating  apparatus,  and  might   be  introduced  with 
^^ccess  in  some  sections  of  the  United  States.    The  follow- 
^^S  are  some  of  their  mentis,  as  compared  with  the  ordi- 
*^^^  cast  or  sheet  iron  stoves  for  heating  apartments: 

-^«  Not  being  good  conductors  of  heat,  they  radiate  it   Medto  o^^ti^o 
wowiy  and  without  sudden  changes;  and  being  bulky,  they 
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retain  heat  for  a  long  time,  and  mamtain  an  eqaable,  mo^. 
erate  temperature  in  the  apartment,  even  long  after  the  fire 
haa  bunied  out. 

2.  They  do  not  scorch  and  "bum  the  air,"  or  the  float:iii^ 
particles  of  dast  in  it,  as  is  the  case  with  highly-heated 
metallic  stoves. 

3.  They  combine  to  a  great  degree  the  advantages  of  an 
open  fire-place  and  of  a  stove,  giving  ventilation,  permitting 
the  flre  to  be  seen,  while  most  of  the  heat  is  utilized,  being 
stored  up  in  the  mass  of  the  tiles  and  slowly  radiated. 
Doubtless  such  stoves  wonld  fail  to  satisfy  those  who  re- 
quire a  red-hot  surface, 
superheated  air,  and 
little  ventilation;  but 
many  improvements 
might  be  made,  so  tbat 
all  the  beat  which 
wholesome  conditioiis 
require  could  be  ob- 
tained without  diffi- 
culty and  with  gi*eat 
economy. 

The   accompanyi"? 
figures  are  fn>m  tb©  ^^ 
signs  exhibited  iu    *!** 
i,    Austrian  sectiou    1*3" 
^aJoseph  de  Ceute,    *'f 
Fib.  9.— Porcelain  stoia.     Jotepk  de  Ctale,    Vienna,  but  give  O^'f 
'*'■''"''■  a  faint  idea  of  the  \'»»'^' 

ety  and  beauty  of  the  stoves  which  he  manufactures,  ivn* 
lower  and  broader  forms  are  fitim  4  to  5  feet  across  the  fr*^**^ 
and  much  resemble  the  modem  low  mantels  for  grates.  rX^* 
fittings  in  ih>nt,  to  close  the  openings,  are  of  brass,  hif^^^ 
polished.  The  exhibitor  gives  the  following  schedule'  * 
prices  for  the  ordinary  sizes  of  stoves,  gray  and  white,  t^^ 
vered  at  the  establishment  in  Vienna: 


PtIcm  of  Ule 


-tile 


In  the  Austrian  section  there  were  also  examples  t>f^ 
stoves,  in  the  proiluction  of  which  the  Vienna  manu:^*^ 
urers  excel.    I  may  be  permitted  to  reproduce  here  *■■*-* 
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of  the  DOtes  npon  Austrian  stoves  made  at  the  Vienna  Ex- 
position of  1873: 

"The  so-called  'porcelain'  or  German  stoves,  familiar  to   ' 
those  who  have  resided  in  Gennatiy,  Austria,  or  Hungary, 
were  extensively  exhibited  in  the  Austrian  and  Prussian 
sections.    The  material  is  not  porcelain,  but  earthenware,  ' 
molded  into  tiles  or  hollow  bricks  about  6  or  8  inches  square 
and.  several  inches  thick.    They  are  made  in  a  great  variety 
of  ornamental  forms,  and  are  generally  glazed  on  the  outer 
or  exposed  face,  either  white — which  is  most  common — or 
brown,  red,  green,  or  black.    Besides  the  ordiuarj-  flat- 
faced  tiles,  they  are  made  with  in- 
cised or  raised  designs,  or  are 
molded  in  high  relief,  so  that  when 
combined  they  form  recessed  pan- 
els or  projecting  fillets  and  mold- 
ings, in  a  variety  of  architectural 
patterns. 

"The  back  portion  of  the  tile  ex 
posed  to  the  flre  or  heated  gases 
rising  from  it  is  x>erforated  and  i)e- 
caliarly  shaped,  so  as  to  expose  a 
large  surface  and  make  a  series  of 
tubular  openings  favorable  to  the 
absorption  of  the  heat  in  the  body 
of  the  tile. 

"  The  shape  of  the  stove  formed 
of  these  tiles  varies  with  thelaste 
of  the  fabricant  and  the  demands 
of  tbe  consumer.  They  are  gen- 
erally from  C  to  8  or  10  feet  high, " 
with  a  breadth  of  3or  4  feet.  Usi; 
^lly  there  is  a  deep  recess  above  the  flre-space,  or  an  open- 
ing qaite  through,  the  stove  being  divided  in  that  portion 
into  the  parts  united  above  by  an  entablature  and  cornice. 
Cylindrical  or  columnar  stoves  are  also  made ;  indeed,  the 
Modifications  are  numerous,  to  conform  to  the  varj'ing  taste 
**^  fashion  of  the  time.  Lower  and  broader  stoves  are  now 
*^<»uiing  into  use,  with  large  o|>enings  in  front,  so  that  the  Are  ojwn  ft™i.. 
T^^y  be  seen  and  enjoyed  as  in  an  o^ten  fire-place,  while  the 
**^at  is  much  better  utilized."* 

Firebrickn.  Ft^brun. 

GLEXBOia  FIBB  CLAY  COXPAyT.  OLASOOW.  SCOTLAND.  cSjC^liJ^. 

^he  products  of  this  establishment,  located  near  Coat- 
*"»tnn  "Ceramic Art," by  WiliiamP.  Blnke.  yanNoatraud.Kew  y^^k,] 
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Firebriekt. 

Glenboig  Fire 
Clay  Company. 

Jamee  Dnima- 
chie. 


Use  in  metal- 
lurgical fnr- 
nacea,  converter- 
tuyeres,  etc. 


Qualities  of  a 
first-class  fire 
brick. 


^S 


Durability. 


Fire-brick  man 
ufacture. 
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bridge,  Scotland,  were  shown  in  profasion,  and  received 
award. 

The  manufacture  is  carried  on  by  Mr.  James  Dunnacl^  ^^j 
who  is  well  known  to  those  using  fire  brick  extensively,  j^-.:KZM(i 
also  as  the  author  of  a  very  interesting  paper  on  the  maK.^^.^. 
facture  of  fire  brick,  read  at  the  meeting  of  the  British 
sociation  for  the  Advancement  of  Science,  held  at  Glasg- 
in  1876.  The  bricks  made  at  these  works  are  such  as 
used  for  Siemens'  patent  regenerative  gas  furnaces,  fo 
and  rolling-mill  furnaces,  puddling  furnaces,  and  steel 
naces ;  also  for  copper  calcining,  roasting,  and  refining 
naces,  gas  retorts,  etc.  The  exhibit  also  contained  sam^:^ 
of  tuyeres  for  Bessemer  converters,  stoppers,  nozzles,  ^ 

It  is  claimed  for  these  bricks  that  they  are  unequaled     :^^r 
the  construction  of  furnaces  subjected  to  the  most  in t& xiK.se 
heats  and  sudden  changes  of  temperature.    Mr.  Dunnac^lisie 
stated  at  the  Exposition  that  the  peculiar  qualities  of   t  Tlie 
brick  were  best  illustrated  by  taking  as  an  example  a  fo 
furnace  doing  heavy  work.    The  qualities  required  in  a 
brick  for  such  a  purpose  are:  Ist,  no  melting;  2d,  no  cr 
ing  and  splitiug  off;  and,  3d,  high  heat-resisting  power, 
that  the  heat  may  not  be  passed  easily  through  the  cro 
and  sides,  but  may  be  thrown  back  into  the  furnace,  tb 
retaining  the  heat  produced.    In  other  words,  good  fire  bri 
should  be  infusible,  not  liable  to  split  or  fly  into  pieces  i  J 
the  fire,  and  good  non-conductors  of  heat.    All  these  qual:^ 
ties  are  claimed  in  a  high  degree  for  the  Glenboig  brick,  and 
the  numerous  testimonials  sustain  the  claim.    It  is  stat 
that  in  the  furnace  the  bricks  wear  or  "sweat  away''  slowly 
The  wasting  away  taking  place  only  on  the  surface  expose 
to  the  heat,  the  body  of  the  bricks  remaining  as  rough  au 
porous  as  when  first  laid.    It  is  stated  also  that  these  bricks 
when  heated,  as  in  an  iron-forge  furnace  from  which  the  iro 
has  just  been  removed,  will  bear  a  deluge  of  cold  water  from 
a  hose  pipe  without  cracking. 

As  the  paper  read  by  Mr.  Duunachie  has  great  practical 
value  to  the  maker  and  the  consumer  of  fire  brick,  and  as  I 
have  been  kindly  furnished  with  a  copy  of  it,  I  introduce  it 
entire : 

Manujaciure  of  fire  bricks.* 

"  The  firebrick  question  may  be  viewed  from  various  sides. 
The  owner  of  furnaces  who  uses  the  bricks,  the  man  of  sci- 
ence who  has  to  do  with  their  chemistry  and  other  techni- 
calities, and  the  brick-maker  who  manufactures  them,  may 

*  A  paper  read  at  the  meeting  of  the  British  AsKOciation  held  at  Glas- 
gow September,  1876,  by  James  DuDnachie,  Glenboig. 
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lave  something  to  say  on  the  subject.    In  the  present   Fire  bHdtt. 

we  will  view  it  ttom  the  brick-maker's  standpoint,  and 

rictly  confine  ourselves  to  that  branch  of  the  fire-clay 

indicated  by  the  title. 

e  iron  and  steel  manufacturer,  who  may  be  taken  as    intere«t  of  the 

metel'Worker  m 

^resentative  of  furnace  owners,  has,  in  various  ways  the  sai^eot 

ly,  shown  a  deep  interest  in  this  subject.    In  the  iron- 

oumals  of  this  and  other  countries  it  bulks  up  as  one 

pressing  questions,  and  at  the  last  three  meetings  of 

)n  and  Steel  Institute  it  has  been  under  discussion  in 

jtion  with  a  paper  read  by  Mr.  Snelus,  of  the  West 

)rland  Iron  and  Steel  Company,  which  will  be  found 

bed  in  the  Reports  of  the  Institute  for  1875  and  1876 

discussions  are  valuable,  being  the  latest  utterances 

le  of  our  first  scientific  and  practical  men. 

e  metal  smelter  observes  that  his  furnaces,  unlike  his  ^o  smelter's 

3uildings,  are  continually  melting  and  crumbling  away,  furnace     matA. 

Steadily  increasing  the  magnitude  of  his  operations 

e  intensity  of  his  heats,  and  finds  his  progress  arrested 

i  weakness  of  his  furnace  materials.    The  tear  and 

las  increased  until  it  has  become  a  serious  item  in  the 

'  production,  and  for  this  he  naturally  seeks  a  remedy ; 

the  demand  for  cheaper  and  better  fire  bricks.    How, 

s  this  to  be  attained  t    Are  we  to  wait  till  we  stumble 

something,  or  may  we  expect  to  be  guided  by  chemical 

3Y    Some  practical  men  have  no  faith  in  analysis  as    chemical  indi. 

tang  the  true  character  of  fire  clays.    They  find  that  **^®°* 

malysis  does  not  reveal  all  that  requires  to  be  known, 

at  its  results  are  not  enough  until  confirmed  by  the 

^1  test  in  the  furnace.    Still,  the  chemist  may  and 

uide  us  to  that  which  gives  the  highest  probability  of 

8,  and,  if  ever  the  other  qualities,  not  revealed  by 

is,  are  to  be  accurately  observed  and  their  values  de- 

led,  it  will  probably  be  the  chemist  who  will  do  it.    It 

dminently  a  chemical  question,  not  for  analysis  merely, 

at  every  peculiarity  of  form,  proportion,  relationship, 

3nerdl  conditions  may  be  carefully  and  accurately  ob- 

I,  and  data  established  which  will  give  us  something 

I  at  and  something  to  guide  us  in  our  overy-day  prac- 

}  manufacturers.    Much  has  been  done  already,  and 

are  indications  of  an  increasing  chemical  interest  in 

ibject,  which,  with  the  co-operation  of  the  consumers 

lanufacturers  of  fire  bricks,  may  ultimately  lead  to  re- 

that  will  meet  all  the  wants  of  practical  metallurgy. 

ilica,  alumina,  bauxite,  carbon,  magnesia,  lime,  are  all   Befraotory 

y  refractory,  the  two  first-named  (silica  and  alumina) 
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Firebtieki.      being  the  esseutial  constituents  of  our  fire  clays.    Lime 
magnesia,  thougli  practically  indestructible  by  heat, 
easily  when  combined  with  silica,  and  are  conseque 
Consideration  classcd  with  oxidc  of  irou,  potash.  soda,  etc.,  amongst 

of  miiteriniB.       impurities  of  fire  clay.    Experiments  are  at  present  in 

gress  with  several  of  the  ingredients  named,  and  impor 
results  are  expected  in  more  directions  than  one. 

"The  great  variety  of  purposes  for  which  fire  bricks 

used,  and  the  various,  and  even  opposite,  qualities  requ 

in  them,  makes  it  impossible  that  one  brick  can  answei 

Different  qoau-  all  descriptious  of  furnaces.    They  require  to  stand  sti 

Sfferen^'^^^^ur^  hcat.  Change  of  temperature,  in  some  cases  heavy  pre* 

^^^^^  and  hard  knocks,  and  also  fluxing  and  chemical  actio 

various  kinds.    For  all  these  purposes  we  require  not 
but  a  variety  of  bricks,  and  this  variety  we  will  probj 
find  sooner  or  later  in  the  difi:erent  refractory  substance 
our  disposal. 
Affe  of  a  fire     "  The  age  of  a  fire  brick  depends  upou  the  purpose 

**^  which  it  is  used ;  in  some  situations  it  may  be  counte( 

minutes,  in  others  by  years ;  and  some  bricks  will  lasi 
years  in  positions  where  others  also  bearing  the  name  of 
bricks  would  be  destroyed  in  as  many  weeks. 
Differenoea  in     "The  name  fire  clay  covers  a  multitude  of  qualities, 

^  *^*  fire  bricks  difter  to  such  an  extent  chemically,  and  as  m; 

factured  articles,  that  if  their  names  were  to  indicate  t 

qualities,  rather  than  the  general  purpose  to  which  the} 

put,  a  great  many  new  names  would  require  to  be  invec 

Adapting     to  Although  no  one  brick  answers  for  all  purposes,  a  great 

■^**°*^®  ^*®*'  can  be  done  in  the  process  of  manufacture  to  fit  it  foi 
particular  use  to  which  it  is  to  be  put :  one  requires  t 
solid  and  close  bodied,  another  porous  and  open ;  in  cei 
special  cases  soft  burning  is  preferred,  while  in  others 
cannot  be  too  hard.  As  a  general  rule,  fire  bricks  sh 
Shrinkage.  be  hard  burned.  The  shrink  from  the  green  state  to 
burned  condition  is  generally  about  one-twelfth  of  the  b 
and  if  this  is  not  entirely  reduced  in  the  kiln  some  of  it 
require  to  be  burned  out  after  the  bricks  are  built  ii 
furnace,  and  this  must  injure  its  stability. 
Mixing  of  ciayg.  "Mixing  clavs  of  different  kinds  has  been  recommen 
with  the  view  of  combining  the  good  qualities  of  each, 
more  especially  to  increase  or  diminish  the  relative  pre 
tion  of  silica.  Tliis  may  do  good  in  some  cases,  but,  as 
clays  have  their  bad  qualities  also,  mixing  will,  in  n 
cases,  increase  the  force  of  these,  and  so  do  moie  harm 
good.  Biley  says,  touching  this  point :  ^  In  considering 
qualities  of  a  fire  brick  chemically,  the  bases  that  ha 
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flttxing  action  should  be  considered  as  a  whole.    A  brick    '^  *'**•• 
might  contain  more  oxide  of  iron  than  it  should  do,  yet  on    ^^  and  pro- 

»  '  *^  portioiM    of  Im- 

aceoont  of  its  being  free  from  other  bases  it  might,  neverthe-  panties. 
less,  be  a  good  brick.'    We  thus  see  that  the  number  of  the 
o1>jectionable  ingredients  has  something  to  do  with  the  re- 
Biilt;  besides,  a  natural  chemical  combination  and  an  arti-  _^J^f*^  »?? 

artiflciiil   combi- 

ficial  mixture  might  give  the  same  analysis  and  yet  be  very  nationg  and  mix- 
dififerent  when  made  into  bricks  and  put  to  the  practical  test. 

*'Those  containing  the  largest  percentage  of  silica,  if    i^ominanoe 
otherwise  pure,  stand  best  in  the  highest  heat«,  but  are 
liable  to  split  up  by  sudden  heatin;^:  or  cooling.    A  brick  tio^£jdb«ba^r 
high  in  silica,  yet  containing  a  fair  proportion  of  alumina,  ©^  ^  uret-cioM 
and  comparatively  free  from  alkalies  and  other  impurities, 
is  the  one  which  combines,  in  the  highest  degree,  infusibil- 
ity  and  freedom  from  splitting,  and  is,  consequently,  found 
to  be  hest  suited  for  all  such  purposes  as  puddling,  rolling, 
and  forging,  and  the  Siemens  regenerator,  where  the  great 
desideratum  is  precisely  the  combination  of  these  qualities. 
A.  sample  of  clay  from  the  Glenboig  Star  Mine  was  recently 
analyzed  by  Eiley,  and,  after  being  calcined,  gave  the  fol- 
lowing result : 

Silica    65.41         Anidysia  oi 

^tanicacid 1.332S?^i«y.    »^ 

Nomina 30.55 

^eit)xide  of  iron 1.70 

Lime 0.69 

^^gnesia 0.64 

Potash,  with  a  little  soda 0.55 


100.87 


**To  get  a  really  good  furnace  we  must  first  procure  the  careinfamaoe 
^^^^t  materials  for  Its  construction,  but  after  that  much  de-  °  ^* 
J^iids  upon  how  it  is  built.  If  we  were  as  careful  about 
^^^  lines  of  our  furnaces  as  we  are  about  the  lines  of  our 
^*^ps,  and  as  particular  about  the  quality  of  the  materials 
^^il  workmanship  employed  as  the  importance  of  the  sub- 
J^ct  demands,  we  might  in  many  cases  double  the  duration 
^^  Our  furnaees,  without  waiting  for  the  possible  discoveries 
^^  the  future.  However  anxious  we  may  be  for  some  radi- 
^^1  improvement,  in  the  mean  time  we  must  make  the  most 
^^  the  materials  we  possess,  and  of  our  present  knowledge 
^^  the  modes  of  manipulation. 

*'  The  making  of  a  fire  brick  is  like  the  makincr  of  a  pin —  ,.Co»»s^l^  ®?5^ 

t-Vk  .  ,      ,      7  .        >.  «  Of  tionaofflre-briok 

^'^^^  article  looks  a  simple  one,  yet  the  process  is  complex  malting. 
^^d  somewhat  elaborate.    Some  of  our  most  ingenious  ma- 
^Mneshave  intelligence  put  into  them  at  the  beginning,  and 
^^e  afterwards  almost  self-acting;  and  while  this  can  be 
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Fin  Mdm.  done,  to  some  extent,  in  setting  down  a  new  fire-brick  wo^ 
still,  in  no  other  mannfactoring  process  is  close  and  cai^ 
attention  more  essential  if  the  best  results  are  to  be  < 
tained.  As  in  scientific  investigation  the  smallest  gleaiK 
truth  has  its  value  and  its  place,  so  in  the  workshop  ev^ 
little  bit  of  ascertained  fact  has  its  value  also,  and  if  it  @ 
its  place  it  will  certainly  bring  its  reward  in  the  general 
suit. 
Fir©. brick     "The  fire-bilck  trade  of  Glasgow  cannot  lay  claim  to  t 

gow*  ^  antiquity  which  belongs  to  Stourbridge  or  ^Newcastle, 

only  dates  back  some  forty  or  fifty  years,  when  it  was  fij 
started  at  Garnkirk,  and  is  therefore  comparatively  yonc 
But  it  is  healthy,  and  even  already  well  grown.  For  ye« 
past  it  has  entered  into  friendly  rivalry  with  the  older  sea 
of  the  manufacture,  and  found  markets  in  all  parts  of  t^ 
world,  and  notably  in  the  northern  and  midland  counties 
England,  to  which  districts  one  or  two  of  the  best  braca^ 
are  sent  in  large  quantities. 
Quantity  mfuie     ^'  The  quantity  of  fire  bricks  made  in  the  Glasgow  distri^ 

permuram.        ^tiich  ig  almost.  cxclusively  comprised  in  the  counties 

Lanark,  Eenfrew,  and  Ayr,  amounts  in  ordinary  times 
eighty  millions.    In  addition  to  this  there  is  manufacture 
an  enormous  quantity  of  sanitary  pipes,  gas  retorts,  a^ 
other  flxfMsiay  other  articles  in  fire  clay,  both  useful  and  ornaments 

Rrticie*.  Considerable  quantities  of  fire  bricks  aie  also  made  in  tf 

neighborhood  of  Edinburgh  and  in  the  counties  of  Sterlir 
and  Fife ;  but  these  1  have  not  the  means  of  estimating. 
Geological     "The  fire  clays  wrought  in  the  neighborhood  of  Glasgo 

Glasgow   fire  are  situatcd,  geologically^,  in  the  upper  coal  series  and  lint 
^'  stone  series,  taking  the  Eoman  cement  as  the  dividing  lia 

or,  according  to  the  ordnance  geological  map,  in  the  mil 
stone  grit.  They  are  found  at  all  depths,  from  the  surfiu 
open  cast  workings  to  pits  of  40  or  50  fathoms.  They  a: 
sometimes  taken  from  lower  depths  where  coal  is  beir 
wrought ;  but  we  do  not  find  our  best  qualities  in  such  p 
workinga.  sitious.  The  workable  seams  vary  in  thickness  from  aboi 
3  feet  to  30  or  40  feet.  The  process  of  fire-brick  making 
pretty  much  alike  all  over  the  West  of  Scotland,  and  inde« 
everywhere  else  when  fire  clay  is  the  material  employee 
but,  as  it  is  necessary  to  be  clear  and  connected,  we  will  fc 
low  the  process  as  applied  at  the  Glenboig  Star  Work 
Star  Mine  ucar  Coatbridge.  The  clay  is  there  found  113  feet  dee 
and  varies  in  thickn<'88  from  6  to  9  feet.  In  descending  t1 
shaft  we  pass  through  from  12  to  20  feet  of  floating  whs 
stone  (the  overflowings  of  the  numerous  trap  dikes  whi« 
intersect  the  strata  of  the  districts  this  covers  a  conside 


CERAMICS:    COMMISSIONETB   BLAKE.  221 

able  part  of  the  Glenboig  field.  Under  the  whin  are  numer-  ^^  *•"*«*»• 
008  beds  of  fire  clay  and  siliceous  rocks,  some  of  them  almost 
pure  silica  of  the  true  ganister  type.  The  system  of  min- 
ing is  what  is  called  stoopand-room,  or  pillar-and-stall. 
The  workings  are  12  feet  wide  and  the  stoops  left  in  are  30  system  of  work 
feet  square,  excepting  at  the  pit  bottom,  where  they  are 
much  larger.  The  stoops  may  be  cut  through,  and,  when 
the  proper  time  comes,  removed  altogether.  The  clay  in 
its  natural  state  is  very  hard  and  requires  to  be  blown  down 
^th  gunpowder.  The  clay  is  sent  out  in  pieces  about  the 
size  of  good  round  coal.  It  is  raised  to  a  high  pit-head 
platform,  from  whence  it  is  run  either  to  the  crushing  mills 
director  to  the  blng  where  it  is  exposed  to  the  action  of  the 
leather. 

"When  weathering  is  adopted  the  extra  labor  of  lifting       ^w^hcring 

and  laying  is  involved;  but  the  ease  with  which  the  milling 

^  afterwards  ettiected  fully  compensates.    When  the  clay  is 

^ttixed  with  *  bullets'  or  nodules  of  iron,  or  any  other  visible 

^^J^purities,  weathering  permits  of  these  being  picked  out. 

■*  t  also  disintegrates  and  softens  the  clay,  so  that  a  much 

^^lider  body  and  smoother  surface  can  be  given  to  such 

^^^tides  as  require  these  qualities. 

**  In  bricks  for  general  furnace  purposes  we  do  not  w*^*  ^derir*^"*  ^*^ 
^lose  texture.  The  brick  must  have  sufQcient  flour  in  it  to 
it  toughness  and  strength,  but,  that  accomplished,  our 
is  to  make  it  as  rough  and  open  in  the  grain  as  possible, 
^'J^a.t  it  may  be  the  better  able  to  resist  high  and  variable 
^^^mperatures. 

**  The  crushing  and  milling  are  effected  by  means  of  re- 
volving pans,  in  which  heavy  ironedge  roUers  run.    The 
^^**vishing  pan  is  7  feet  in  diameter  and  perforated  in  the   CnMhingpiuia. 
^Jpttom ;  the  crushing  rollers  weigh  upwards  of  3  tons  each. 

le  wet  pans  are  6  feet  in  diameter  and  the  rollers  weigh    Muiing  pans, 
cwt.  each.    GPhey  receive  their  motion  froni  a  large  shaft 
ming  overhead,  connected  with  the  fly  wheel  of  the  en- 


**  The  clay  is  first  broken  with  hammers  and  shoveled  into    Breaidiig  and 
'^iie  crushing  mill.    The  bottom  of  the  pan  has  rows  of  per-        ^' 
*oi:*^l;jQug  through  which  the  clay  is  crushed.      Scrapers ,    _^   ProoeM 
***icached  to  the  pan  beneath  throw  it  into  an  iron  box,  from 
^b«nce  it  is  lifted  about  20  feet  by  means  of  an  endless 
^^^^^in  fitted  with  elevator  buckets,  which  deliver  it  into  a 
^^lindrical  riddle  8  feet  long  and  2^  feet  in  diameter ;  this 
^^  so  placed  that  the  riddled  clay  drops  to  a  second  set  of 
^l^Tators,  while  the  pieces  too  large  to  pass  through  drop 
^^^<3k  into  the  crushing  mill.    This  second  set  of  elevators 
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PirebrUkt.     ^as  two  duties  to  perform :  it  either  sends  the  fine  grouxid 

fire  clay  which  is  used  as  mortar  in  furnace  building  to  on 

endless  belt,  which  carries  it  to  the  wagons  on  the  raiL-w^ay 

Tempering  pans,  outside,  or  the  roughcr  brick  clay  to  the  tempering  pans  by 

means  of  a  box  60  feet  long,  placed  overhead.  In  this  l>ox 
there  is  a  traveling  chain  fitted  with  cleats,  by  means  cf 
which  the  clay  is  dragged  along.  In  the  bottom  of  the  box 
are  four  holes  to  which  four  conductors  are  attached,  oae  to 
each  mill.  These,  from  their  position,  are  always  kept  fixll, 
and  when  the  millman  requires  clay  he  has  only  to  dra\^  a 
sluice  at  the  lower  end  of  the  conductor,  and  the  clay  drops 
into  the  pan.  He  then  turns  on  the  water,  and  the  mill  is 
charged  in  a  second  or  two. 

Sieves.  "For  mortar  clay  a  comparatively  fine  riddle  is  used,  SLvd 

for  brick  clay  one  of  a  coarser  kind.  In  preparing  clay  :£br 
glass-house  blocks,  gas  retorts,  Bessemer  tuyeres,  and  ^U 
large  articles,  a  proportion  of  previously  burned  bricks    or 

Pug-mills.       clay  is  added,  to  prevent  cracking  in  the  drying.    Pugmx"lls 
are  generally  employed  for  tempering  where  the  clay  i*    ^} 
H  soft  aluminous  nature,  but  they  are  not  suitable  for  ha: 
gritty,  silicious  clays,  such  as  are  used  at  these  works.    WIb- 
ready  for  molding,  the  clay  is  discharged  into  small  tippi 
bogies,  which  are  raised  by  means  of  a  steam  hoist  to  t^ 
upper  floor  of  the  drying  stove.    It  is  there  run  alon^^^  * 
little  railway,  from  whence  it  is  dropped  down  through  stt       ^ 
able  openings  to  the  molders'  benches.    By  this  method  or:::^'''*^ 
man  delivers  the  clay  to  nine  or  ten  molders.    It  has  al 
the  advantage  of  taking  the  traffic  off  the  drying  Qoc:^^^^^^^^ 

Handmoiding.  Oucc  in  the  moldci-fs  hauds,  it  is  rapidly  turned  into  bricl 
A  good  workman  with  his  carrier  will  make  2,500  bricki 
day. 
SoUd    brass     "  Solid  brass  molds  are  used  for  regular  sizes,  but  for 

molds. 

kinds  and  the  larger  sizes  wooden  molds  are  employ< 
Iron,  zinc,  and  glass  have  been  tried,  but  hard  brass  hs- 
many  advantages.    The  molds  are  made  a  twelfth  lar| 
than  the  size  of  the  burned  brick,  to  allow  for  shrinki 
The  face-board  on  which  the  brick  is  made  is  covered  wi"^ 
thick  'plaidiug,'  and  the  trade-mark  is  fixed  upon  it,  ► 
that  making  and  stamping  are  performed  in  one  operatio^^^^ 
Molding  ma- Machinery  is  successfully  employed  in  molding  comm< 
building  bricks  from  stiff  plastic  clay,  and  also  in  the  ma 
facture  of  dry  or  semi-dry  compressed  bricks  from  vario^ 
materials ;  but  no  machine  has  yet  been  made  capable 
taking  well  milled  fire  clay  as  it  leaves  the  pians,  turning 
rapidly  into  bricks,  and  delivering  them  square  and  si 
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edged  on  to  pallet-boards,  from  whence  they  can  be  set  on   FtrtMeka. 
the  drying  floor. 

"  WLen  the  brick  is  molded  by  hand  the  molder  discharges   Molded  bricica 
It  on  to  a  pallet-board,  the  carrier  then  places  another  board  paUet-boards. 
on  the  top  of  it,  and  between  the  two  the  soft  brick  is 
carried  with  safety'  and  deposited  on  edge  on  the  stove 
floor,  where  it  remains  till  hard  and  dry,  when  it  is  taken 
to  the  kiln. 

"The  defects  most  common  in  fire  bricks,  with  the  excep-    Defects     pro- 
tion  of  soft  burning,  are  produced  in  the  stove,  and  it  is  stove  or  drying 
here  alone  that  soundness  and  finish  can  be  given  to  them.  *^^* 
If  the  stove  floor  is  uneven,  the  shape  of  the  brick  is  spoiled ; 
and  if  too  much  heat  is  applied,  the  bricks  are  wari)ed  and 
cracked.    Some  clays  are  very  liable  to  crack  when  too 
quickly  dried ;  and  where  stoves  are  badly  constructed,  this 
occasions  loss,  and  injures  the  quality  of  the  brick  to  a 
serious  extent.    Where  some  are  cracked  through,  others 
are  partially  cracked,  and  so  on  through  all  the  stages  of 
cracking,  up  to  the  sound  ringing  brick.    Bricks  of  this 
description  give  also  increased  breakage  in  the  kiln,  and 
*^deed  in  every  stage  of  their  existence. 

**  To  meet  all  this,  a  recently  patented  construction  of  stove    Patent  stove, 
^  employed.    The  stoves  are  120  feet  in  length  by  36  feet 
^^ide,  and  are  fired  from  one  end.    The  drying  floors  are 
Entirely  formed  with  cast-iron  plates,  each  4  feet  by  2  feet, 
,^^  f  of  an  inch.     These  are  smooth  and  easily  heated, 
'-^^demeath  the  iron  floor  there  is  another  half  floor  formed 
fire-clay  slabs,  4  inches  and  3  inches  thick,  which  runs 
>tn  the  furnace  end  to  the  middle  of  the  stove,  a  distance 
^  feet.    The  flres  and  hot  flues  are  underneath  the  fire- 
slabs,  and  between  the  fire-clay  slabs  and  the  iron  plates 
^^*Uiing  the  upper  floor  there  is  an  air  space  of  8  inches 
^^ep;  this  communicates  with  the  outer  air  at  the  gable 
'^T  the  fires.    Each  fine  has  its  own  air  space.    By  this 
ms  the  stove  may  be  fired  up  so  as  to  heat  effectually 
•^^  back  end,  while  too  much  heat  on  tUe  furnace  end  is 
^^^ vented  by  the  current  of  cold  air  passing  between  the  two 
^^>or8,  till  it  joins  the  lower  fine  at  the  middle  of  the  stove, 
^^^t-rying  with  it  the  superfluous  heat  of  the  furnace  end  and 
^"tilizing  it  where  it  is  required.    Two  such  stoves,  of  the 
^i^xiensions  named,  are  turning  out  from  20,000  to  24,000 
T^^cks  a  day.    Every  brick  Is  ready  for  the  kiln  the  day  after 
^^  is  molded.    By  this  system  of  drying  the  cost  is  lessened, 
^"^l^ile  the  production  for  a  given  space  is  nearly  doubled. 

**  Various  other  methods  have  been  tried,  such  as  exhaust      Experiments 
^team  in  pipes  or  flues,  and  hot  air,  in  a  variety  of  ways,  stovef*    * 
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Firebrieki.      In  such  cases  sbelving  is  generally  employed,  and 

entails  extra  labor  and  expense.    The  method  just  descril>^( 
is,  in  every  respect,  to  be  preferred,  particularly  where  laor^c 
production  and  perfect  regularity  are  required. 
Kiln.  "  When  dry,  the  bricks  are  wheeled  to  the  kiln,  where  tli^y 

are  built  up  in  chequered  walls,  each  brick  being  nearly  sxn 
inch  apart.    A  kiln  contains  from  16,000  to  20,000  bricks- 
when  filled,  the  doors  are  built  up,  and  the  fires  kindled. 
Mode  of  firing,  rjijjg  firing  i«  douc  vcry  gently  at  first,  the  furnace  being 
open,  and  also  the  holes  in  the  crown  of  the  kiln ;  this    is 
continued  for  two  days,  till  the  damp  is  completely  ^  steamet4i' 
out  of  them,  after  which  the  crown  of  the  kiln  is  carefuX3y 
closed,  the  draught  is  connected  with  the  chimney,  and  i^'Mx^ 
kiln  is  put  on  ftdl  fire.    This  takes  other  two  or  three  da^^^i 
during  which  time  it  is  steadily  brought  up  to  a  brig'^'^^ 
wliite  heat,  at  which  it  is  maintained  till  the  necessary  si^^^ 
in  the  bricks  has  taken  place,  after  which  the  firing  ceas^^^ 
and  the  kiln  is  gradually  cooled  down. 

^^CcmstrucUon  of  4<The  kilus  are  built  in  pairs,  back  to  back,  and  are  fir^^ 
from  the  one  side  across ;  the  floor  is  not  chequered  exceptii^^^^ 
over  the  flue  which  runs  along  the  back,  and  through  whic^:^ 
the  draft  passes  on  its  way  to  the  chimney,  either  direp*-"^ 
or  through  another  kiln.  The  fires  are  on  the  hopper  pri^^  - 
ciple,  something  after  the  style  of  the  Siemens'  produ< 
They  are  supplied  with  hot  air  heated  under  the  floor  of 
kiln,  and  in  addition  there  is  a  good-sized  flue  run  from  ei 
to  end  of  the  kiln  over  the  fires,  through  which  cold  air  :^ 
Flues  for  haat-  Supplied  to  cach  fire.  Without  this  flue  the  front  of 
kiln  would  become  too  hot ;  with  it  this  is  prevented, 
the  air  thus  introduced,  after  passing  through  the  kill 
which  acts  as  a  kind  of  regenerator,  combines  at  the  bac^^ 
i^ith  the  unconsumed  gases,  giving  great  evenness  of  buri 
ing  and  also  great  economy. 

"The  Newcastle  kiln  is  the  one  generally  used,  and  hei 
and  there  the  old  Scotch  or  Leeds  kiln  is  to  be  met  wit 
but  these  are  too  expensive  in  times  of  dear  coaL 

"In  conclusion,  it  may  be  asked,  how  are  we  to  meet 
want  so  frequently  and  urgently  expressed  for  'cheapt-^ 
Need  of   im-aud  better  fire  bricks 't     The  introduction  of  improv 

ery  and  economy  machinery  and  more  ecqnomical  modes  of  using  fiiel  m 

reduce  the  price,  but  suppose  this  could  be  done  even  to 
considerable  extent,  and  if  after  all  the  quality  of  the  brie 
should  remain  unsatisfactory,  the  want  expressed  would 

In  ^'S^St^felt  all  the  same.    We  are  convinced  that  any  substantia 

^^rednctionof  j^^^^iQ^j  in  pricc  must  be  sought  in  the  direction  of  i 

proved  quality,  so  that  the  price,  whatever  it  ni.  y  be,  w 
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be  foaud  cheap,  when  viewed  in  relation  to  the  service  f^re^Hett, 
rendered.  A  superior  raw  material  would  do  this  most 
effectaally,  but  in  the  absence  of  new  and  superior  materials 
to  work  upoD  we  must  do  all  that  science  and  practical 
experience  have  taught  us  to  make  the  most  of  those  at 
present  at  our  disposal,  and  even  within  this  narrower  area 
a  great  deal  can  be  done  to  improve  the  quality  of  our  fur- 
nace bricks.^ 

RefraCftOry  ware.  Refractory  ware. 

The  firm  of  Doulton  &  Co.,  Lambeth,  were  also  exhibitors    nonitons. 
of  fireresisting  materials,  iire  brick,  muffles,  fire-clay  re 
torts,  furnaces,  large  perforated   muffles,  and   crucibles. 
Also  a  great  variety  of  forms  of  their  terro-metallic  brick. 

The  excellence  of  the  sanitary  stone  ware  of  this  firm  is    sanitary  atone 
^'ell  known  and  has  been  recognized  by  the  juries  at  each 
of  the  successive  great  exhibitions,  notably  at  Philadel- 
pliia  in  187G,  where  there  was  a  very  complete  assortment 
of*  sanitary  and  chemical  stone  ware. 

American   tiles.  American  tUea. 

Xt;  is  gratifying  to  note  that  since  the  Exhibition  at  Phil-  ^IS^^cta^^d^S 
*^^^lphia  in  1876  the  manufacture  of  encaustic  and  of  en-  ^^^^^     unitwi 
^•meled  tile  has  been  successfully  established  in  the  United 
tes. 
The  American  Encaustic  Tiling  Company  (limited),  New  ^^'^^'t^^  cJ* 
:,  is  now  producing  most  excellent  tiles,  of  various  de- 
sixTRsble  colors,  from  clays  in  the  State  of  Ohio,  and  have    ohio  cinya. 
^►Iready  filled  many  large  orders  for  paving  in  public  and 
I>xlvate  edifices,  as  will  be  seen  from  the  accompanying  list 
^^^  hnildings  where  their  tiles  have  been  successfully  laid: 

^ti-  Luke's  Hospital,  New  York.         Dr.  Henry  Moeller,  240  West  Thir-  Buildingii 

^^ellevne  Hospital.  New  York.  ty-eighth  street.  JiklT'hfvT  b^ 

^batham  Bank,  New  York.  l  Thalia  Theater,  New  York.  odoptea. 

^*^th  National  Bank,  New  York.     ■  Pope's  Theater,  Saint  Louis. 
'^^e  Brighton,   Fifty-sixth  street     Opera  House,  Zanesville. 

^'id  Eighth  avenue.  Court  House,  Zanesville. 

'^^«  Elise,  Fifty- fifth  street  and     Court  House,  Indianapolis,  lud. 

Eighth  avenue.  Produce  Exchange,  Toledo,  Ohio. 

^^^  Bostwick,  Fifth  avenue  and     Union    Club     House,    Cleveland, 

Sixty-first  street.  Ohio. 

•  I'it^cher,  227  West  Thirty  sev-     Appraiser's  office,  San  Francisco, 
^^th  street.  H.  Brenkmann,  bakery,  Mott  Ha- 

*  Hupfel,  Third  avenue,   corner  '      ven. 

^e     hundred    and    sixty-first  >  Ph.  &,  Wm.  Ebling,  brewers,  St. 
^^^^■^t.  Ann's  avenue. 
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▲uericoo  tuea.  j^jx  examlDatioD  of  these  tiles  by  the  writer  has  satisfied 
him  that  they  are  excellent  in  quality,  even  in  color,  dense, 
hard,  and  durable,  and  very  true  in  form,  permitting  them 
to  be  rapidly  and  closely  laid.  The  colors  are  also  very 
desirable  and  are  equal  to  the  foreign. 

WILLIAM  P.  BLAKE, 
Mining  Engineer^  Honorary  Commissioner^ 

Member  of  the  International  Jury  Class  43, 
Secretary  of  the  Additional  Commissioners^  PariSj  1878. 


GUSS  AND  GLASS  WARE. 


WILLIAM  P.  BLAKE. 
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[Bztmel  from  the  OfBcial  ClMsifloatUm.] 

CLASS  19.— CRYSTAL,  GLASS,  AND  STAINED  GLASS. 

Drinking  glasses  of  crystal,  cntrgluss,  plated  and  monnt«d  crystal,  etc.;  table  gli 
common  glass,  and  bottles. 
Window  and  mirror  glass     Cast,  enameled,  crackled,  frosted,  and  tempered  gl 
Glass  for  optical  purposes,  ornamental  glass*  etc. 
Stained  glass,  mirrors,  looking-glasses,  eto. 
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GLASS  AND  GLASS  WARE. 


*lie  exhibition  of  glass,  glass  ware,  and  stained-glass  win-    yery  complete 

^8,  in  fiu^t  all  forms  and  varieties  of  glass  for  construe- J^^^^^^^  **' 

1,  table  use,  and  ornamentation,  was  more  complete  and 

txuctive  than  at  any  previous  exhibition.    The  most  or- 

ajy  forms  of  bottles  of  green  glass  and  the  most  costly 

iinples  of  cut  and  engraved  crystal  glass  equally  found 

lace  in  the  gallery  devoted  to  the  display  in  the  French 

bion.    The  exhibits  from  other  countries  were  confined    Exhibits     of 

other       natioiiB, 

re  to  the  elegant  and  costly  productions  of  the  glass- principally  of  the 

ker's  art.     Next  to  the  overwhelming  display  by  the 

Mich,  the  Austrian  section  had  notably  the  most  brilliant^  Auatrian    ex- 

niDitfi. 

1  varied  collection  of  decorated  glass  ware,  made  by  Lob- 

yer  and  drawn  from  various  factories  in  Bohemia.    The 

tish  section  was  more  brilliant  than  heretofore  in  glass   British   excel- 

xmsurpassed  purity  of   metal  and  superb  cutting  andj^SM,    ^cuttoj! 

graving,  sent  by  Thomas  Webb  &  Sons,  by  Powell  &  "^'^  «'°gr>»^  *»« 

::!,  and  other  exhibitors. 

Che  manifold  forms  in  which  glass  is  wrought  in  Venice  Venetian  r\bm. 

re  fiilly  represented  by  Salviati,  Olivotti,  and  the  Venice 

J,  Murano  Company. 

Number  of  exhibitors.  Number  of  ex- 

hlbitors. 

In  the  French  section  there  were  over  138  exhibitors,  in- 
idiDg  those  who  exhibited  stained- glass  windows.  In  the 
Itish  section  there  were  23  exhibitors ;  in  the  Austrian, 
>  in  the  Italian,  20;  from  Spain,  3;  Russia,  2;  United 
ates,  2. 

8T  OF  THE  JURY  AND  OF  THE  AWARDS  GIVEN  IN  CLASS  19. 

CRYSTAL  GLASS,  GLASS  WABE,  AND  STAINED-GLASS  WINDOWS. 

List  Of  the  Jury.  Lis^  ^f  th„  j„^, 

Messrs,  Cla«8 19; 

^^ France.  ^'^'^ 

^Meyr  (L.) Aii8tria-Hiiugar>'. 

^*toN France. 

^TER  Graham,  Esq England. 

^OFESSEUR  Campieri  (F.) Italy. 

'^Bbrt Belgium. 

OoMTEDE  Mathian Spain. 

^^ABME France. 
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List  of  tiie  Jury,         Meears. 
ClasB  10  * 

Glass.  Marie Fnnoe. 

Dubois Fnnoe. 

BiAfi8(FiL8) Fnnoe. 

Ci.£iCAin>OT Fnnoe. 


^""^  AWARDS. 

Class  10; 
Glass. 

GRAND  PRIZES. 

(Honorary  diplomas  equal  to  a  grand  medoL) 

Grandprises.    Verreries  et  criatalleries  of  Belgium Belgium. 

y errerieB  et  criBtalleries  of  Bohemia Anstria-Him 

Verrerieset  cristalleries  of  France France. 

Verreries  et  mosalqnes  de  la  province  de  Venise Italy. 

GRAND  MEDALS. 

Compagnie  dee  Cristalleries  de  Baccarat France. 

Webb(Th.)  &  Sons England. 

Gold  medals.  GOLD  MEDALS. 

Appert  Fr^res France. 

Baadoux  (L.)  et  Cie Belgium. 

Bernard  etCie France. 

Bivort  (H.-J.) Belgium. 

Camm  Brothers England. 

Compagnie  O^n^rale  des  Verreries  de  Venise-Murano .  Italy. 
Compagnie  G^n^rale  des  Verreries  de  la  Loire  et  du 

Rh6ne France. 

Compagnie  Anonyme  des  Verrerieset  Cristalleries  Na- 

muroises Belgium. 

Guilbert-Martin France. 

Monot  Pftre  et  Fils  et  Stumpf France. 

Osier  (F.)  &  Co England. 

Oudinot France. 

Pelletier  et  ses  Fils France. 

Soci^t^  Anonyme  de  Floreffe France. 

Soci^t^  Anonyme  des  Glace»  et  Verreries  du  Hainaut, 

liRoux Belgium. 

Soci6t6  Anonyme  des  Manufactures  de  Verres  &  Vitres 

Cristaux  et  Gobeleterie  de  Bruxelles  (usines  de  Sainte 

Marie  d'Oignies  et  de  Mariemont) Belgium. 

Soci6t4  Anonyme  des  Verreries  et  Glaces  d'Aniche..  .France. 
Soci^t^  Anonyme  des  Verreries  dePortieux  et  deVal- 

l^rysthal France. 

Silver  medals.  SILVER  BIEDALS. 

Aire  and  Calder  Glass  Bottle  Co.  (The) England. 

Alain  Chartier  et  Cie France. 

Anglade France. 

Aubriot'Rousseau,  Cuchelet,  et  Cie France. 

Bagley  Wild  &  Co England. 
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'E. )   Belfrinin.  Lt«t  of  awards 

France.  Gli 


France. 

^Vve.  de) Anstrio-Hungarj. 

tr(J.-B.) Belgium. 

Cie France. 

eulle  (rappel) France. 

et  Clavon France. 

Die France. 

i France. 

Anstria-Hmigaij. 

smaire '..France. 

Frison  et  Cie ...Belgium. 

Austria-Hungary. 

aln6  (A.  de) France. 

rent  (rappel) France. 

(J.)  &,  Co  (rappel) England. 

France. 

Richardson,  &  Son England. 

Austria-Hungary.     Silver  medals 

France. 

(thers England. 

BtNeveux Russia. 

L) Hungary. 

';  Houdaille France. 

irraud,  et  Westlake England. 

appel) Fnmce. 

Wres France. 

luetetCie. France. 

t  Cosson France. 

L.) Belgium. 

Belgium. 

(A.)  ©t  Cie Austria-Hungary. 

L France. 

)  &  Son England. 

Italy. 

)  (rappel) — Austria-Hungary. 

reet  Flls France. 

Cie Italy. 

.-E.) Austria-Hungary. 

Duhoux France. 

W,  B.)&Son England. 

onyme  des  Verreries  de  Charleroi Belgium. 

onyme  des  Verreries  d'H^nin-Li^tard France. 

onyme  des  Verreries  d'Hirson France. 

onyme  des  Verreries  Lourches France. 

i  Verreries  d'^pinoc France. 

France. 

Austria-Hungary. 

[ughee '. England . 

Bronsenedalfl, 
BRONZB  MEDALS. 

Austria-Hungary. 

IBS  Co.  (The) England. 

ie France. 
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I^»tof  awards,  Bay France. 

Glnaa.     '  Boissiere  et  Fils France. 

Boorgeois France. 

Bremard France. 

Brunetti France. 

Bruzcwitz  (Fr.) Sweden. 

Bucan  et  Dupontien France. 

Buqnet France. 

Bnssolin  (D.) Italy. 

Candiani  (M.)    Italy. 

Cretin  et  Cio Franco. 

Demidoff  (Prince  de  Sau  Donato) Ruasia. 

Dorlodot  (L.  do)  ct  Cie  (rappel) Belgium. 

Domont  et  Sauvageot France. 

Dopter  (rappel) France. 

£donard-Roulet 1 Franco. 

Fouracre  (J.  T.)  &.  Watson England. 

Gall6 Franco. 

Graudrut  (E.  do) — France. 

Grohmann  et  Cio Austria-Hun^ ^'y* 

Green  (J.)  &.  Nephew  {rappel) England. 

Guerner  ( Vo.) France. 

Guertler  ot  FiU , Austria-Hun^ 

Hazard France. 

H^r^d^ros  do  Yalarino Spain. 

Br«mEemedala.J^« France. 

Jenkinson  (A. ) England. 

Lambert  (L. )  et  Cie Belgium. 

Lang  (J.) AuBtria-Huni 

Leprevost France. 

L^v6que France. 

Lor^my  et  Rochet  (rappel) France. 

Lorin France. 

Lucinge-Faucigny  (Prince  H.  de) France. 

Marquant-Yogol France. 

Maugiu-Losur France. 

Michon  (rappel) Portugal. 

Moser  (H.) Austria-Hung^ 

MuelhauB  ©t  Cie Austria-Hun^ 

Nyssenset  Cie Belgium. 

Olivetti  (T.) Italy. 

Ottin Franco. 

.Pannentior  ot  Cio France. 

Petit Franco. 

Pitman  &  Cuthbortson England. 

Queynoux France. 

Reyeu France. 

Schmidt,  DeviUoz,  ot  Cie Belgium. 

Schmidt  Fr^ros  ot  ScBurs Belgium. 

Soci^t^  des  Yorrorios  Natioualos,  tk  Jumet Belgium. 

Soci^t^  de  Marin  ha-Grande  (rappel) Portugal. 

Soci^t^  des  Glaces  de  CourcoUes Belgium. 

Soci^t^  des  Yorrorios  R^unies  de  Boussn-loz-Mons...  Belgium. 

Soci^t^  des  Yerreries  de  Jemmapos Belgium. 
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iSt6  des  Verreries  de  Marchienne-an-Pout   (rap-  IJ»t  of  awards, 

?0 Belgium.  Gla«». 

lor(W.  G.) England. 

dbeof  neveu  et  Nevea France.  Broiuo  medals. 

rerie  de  Vall6 Norway. 

anme France. 

g:iier(P.) Austria-Hungary. 

HONORABLE    MENTIONS. 

ilard France. 

ker France. 

Lendo(D.) Italy. 

i<la France. 

rrealu^ France. 

ichcr France. 

»ri^TCs France. 

LXV Holland. 

«aeur(N.)  ot  Cie Belgium. 

tteu'8  Patent  Glass  Co England. 

^itt France. 

jlet France. 

pentier France. 

iaet-Dolas France. 

•lieriue France. 

^l>in France. 

kteteau France. 

>apain France. 

Mtable(W.  H.) England. 

^en France. 

fc«no(P.  de) Belgium. 

bbelaere  (H.) Belgium. 

Ddois France.  tw"""*^""*"' 

i3iel(A.  B.)  &Son England. 

lalande France. 

^®z France. 

^ France. 

^e France. 

^^ France. 

■'^^i" France. 

«nneet  Gilquin France. 

f'^et ...France. 

ilbert  d'Anelle France. 

^ France. 

^*(F.) England. 

ieretFils France. 

^ber  et  Eathouis France. 

iliger-Bouret France. 

*^in(C.) France. 

^ien France. 

iden  Flint  Glass  Works United  States. 

^^ot France. 

lar(J.)&Co England. 

^iioyer  Fr^res  et  Cie Belgium. 

'^^ France. 
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List  of  awards,  Oliyieri  (L.) Italy. 

Class  19- 

Gloss.    '  Paillard Franca, 

Pannier-Lahoohe France. 

Pfulb France. 

Pomds France. 

Ponsin France. 

Radius France. 

Reverdy  (L.-F.) Belgium. 

Rousseau France. 

„        ,,  Schiok-Weiler France. 

Honorable  men- 
tions. Soci^t^  Anonyme  du  Yerre  Tremp€ France. 

Soullard France. 

Tiercelin France. 

Tommasi  et  Gelsomini Italy. 

TraufBer France. 

Yantillard France. 

Verrerie  de  Bergen Norway. 

Vincent , France. 

Weberbeck  (F.  et  C.) Italy. 


COLLABORATOR. 
HONORABLE  MENTION. 


Fox  (contre-maltre  ohez  M.  Deviolaine,  manufacturer 
of  bottles) France. 

FRAKCB.  FRANCE. 


The  official  Introdnction  to  the  class  divides  glass 

nets  under  eight  different  heads: 
Flint  glass.         1.  "  Omfaiw?,"  Crystal  glass  (flint  glass),  for  table  ser — ^ 

ices ;  Insters,  candelabras ;  the  crystal  glass  of  luxury  ai 

of  fancy,  cut  and  colored,  threaded,  gilded,  and  painted. 
Table  ware,  etc.     2.  "  OoheUterxe^^  fluc  and  common,  for  table  use ;  articU 

for  restaurants;  bottles  for  gaseous  or  aerated  waters; 

torts,  and  other  apparatus  for  the  laboratory. 
Plate  glass.         3.  "ic»  glaccs!^ — Mirror  glass,  plate  glass,  window  glas^ 

colored  glass  for  pavements;  apparatus  for  light-houses^ 

rough  glass,  channeled  glass ;  glass  for  roofs  and  covering 

plant-heuses. 
Window  gloss.     4.  Les  v€rr€8  d,  vitres. — White  and  colored  window  glass^ 

cylinders  and  globes ;  oval  and  square  glass  tiles. 
Bottles.  5.  Wine  bottles ;  bottles  for  mineral  waters ;  bell-glassea^ 

convex  glasses. 
Ennmeis.  g,  Euamcls  iu  mass,  and  tube  glass  for  jewelry  and  enon^ 

eling. 
Mirrors.  7.  Mirrors. 

stained  gloss.       8.  Staiucd-glass  wiudows. 

The  following  tabular  statement  shows  approximately  th^ 
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value  of  the  annual  prodaction  and  exportation  of  glass  of 
French  manufacture : 


FRANCS. 


Cryatol  (flint)  glass 

'*  Gob0i€terie" 

*'GUtC€$" 

Window  fflaas 

Bottlo« 


Prodnotion. 


Franc9. 
11,000,000 
14,000,000 
25,  OOU,  000 
15,000,000 
40,000,000 


=-i~^-   i^?s?"°- 


Francs. 
4, 000. 000 
8, 000. 000 
8,000,000 
3, 000, 000 

12, 000, 000 


GREAT  BRITAIN. 


THOMAS  WEBB  <f  SONS,  STOUBBBIDGE. 


OBKAT  DUITAIH. 

Tho8.  Webb  & 
Sons. 


This  firm  exhibited  a  very  great  variety  of  table  and  deco- 
rative glass  ware.  The  "  metal,"  as  the  glass  is  called  by 
^laiss-makersy  was  particularly  clear  and  brilliant  and  of  j^^"""*  **"* 
^i^rh  refipactive  power,  showing  to  great  advantage  in  the 
l^^avily-cut  ware  and  in  the  chandeliers.  One  novelty  par- 
t  it^nlarly  worthy  of  mention,  a  heavily-cut  service,  had  the 
*^I>pearance  of  being  set  with  rubies  in  rosettes  at  the  apex 
the  glass  facets.  They  are,  in  fact,  octagons  of  ruby 
le,  as  perfectly  cut  as  any  gem,  surmounting  and  firmly 
'^^^ited  with  the  brilliant  crystal  groundwork.  They  are  the  service  with 
^^^^n:inant8  of  a  complete  coating  of  the  surface  by  ruby  glass,  ^^^^  **"  ** 
^^hile  the  piece  is  in  the  molten  state,  the  subsequent  deep 
^^^trting  removing  all  but  the  tips  of  the  diamonds.  A  sim- 
y'-^ir  service,  with  blue  glass,  gives  the  impression  of  being 
•^^^^v^eled  with  real  sapphires.  By  the  side  of  these  a  mas- 
^^v-^  cut  service,  called  the  "  Queen  Anne,''  embodies  the   52®«°  ,  ^*»; 

_^-»^  '  ^7  serrice    iu    cnt 

^-*^5fcracteristics  of  the  glass  of  the  eighteenth  century,  har-  «!»«• 
^^^onizing  with  the  prevailing  styles  of  furniture  and  deco- 


Engraved  and  etched  glass. 


Enixraved  and 


notivea 
etcb^  glass. 

Iliis  was  shown  in  great  profusion  and  beauty.    It  in- 
^l^ded  many  large  and  costly  pieces,  separately  mount-ed  as 
objects,  upon  pedestals  provided  with  the  means  of  turn- 
the  vases  around  before  the  eye.    These  objects  included 
^^8igns  by  Mr.  Pearce,  but  were  mainly  the  result  of  the    Pemoe. 
^liors  of  Mr.  O'Fallon,  who  has  for  years  past  made  a  spe     o»Fniion. 
^^al  study  of  designing  in  its  applications  to  glass.    The 
^m  Bpared  no  expense  in  having  the  designs  of  their  artists 
fally  worked  out  and  embodied  in  whole  services,  charac- 
teristic of  the  decoration  of  different  periods  and  countries. 
''^us,  there  were  services  of  Egyptian,  Celtic,  Indian,  As-        services  in 
*yiian,  Persian,  Arabian,  Greek,  and  Byzantine  designs,      designs. 
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QRKAT  BBiTAiN.  AmoDg  tho  puicly  decorative  objects  were  a  pair  of  .vase 
Sons"**  ^^^^  ^  eo^ah.  about  fifteen  inches  high,  npou  which  portions  of  tl 
Parthenon  group  iipon  the  fricze  of  the  Parthenon  are  copied  by  cu 
ting  in  miniature — on  one  vase  in  intaglio  and  on  the  oth< 
in  relief.  Both  are  exquisitely  cut,  comparing  well  with  tl 
best  ancient  specimens  of  the  glyptic  art.  Two  years  we 
required  for  the  engraving.  They  are  valued  at  aboi 
$2,000  each.    There  were  several  other  good  pieces,  om 

Fiaxnmu.        mcutcd  similarly  by  copies  from  Flaxman's  illustrations 
the  Hiad  and  Odyssey.     One   two-handled  vase,  aboi 
twenty  inches  high,  is  a  most  elaborate  work,  representii 

ciawjic  vaae.  Piuto  and  Proscrpiue  in  intaglio  on  the  body  of  the  vaa 
with  Grecian  and  Pompeian  ornamentation  on  the  handle 
and  neck. 

Lusterod  glass.  Lustered  or  iridescent  glass. 

This  form  of  decorative  glass,  which  was  shown  by  a  fe 
Lobmeyi.  examplcs  by  Lobmeyr  in  the  Austrian  section  at  Phil 
PhiiAddphift,  dclphia  in  1876,  has  now  become  very  abundant  and  commo 
It  has  been  made  in  great  quantities  of  late,  and  it  may  1 
seen  in  the  shop- windows  in  Loudon,  the  small  globes  beii 
generally  filled  with  water  to  enhance  the  colored  eflfec 
The  brilliancy  of  the  iridescence  has  of  late  been  perfects 
and  increased,  and  it  is  most  satisfactory  when  seen 
shadow  and  not  in  full  light.  Chandeliers  and  decorati' 
bulbous  plates  of  this  kind  of  glass  are  extremely  brilliai 
Even  black  beads  for  trimmings  of  ladies'  costumes  are  nc 
made  as  iridescent  as  peacock  coal. 

Bronze<l  glass.  BronZCd  gldSS, 

Kext  to  this  iridescent  glass,  and  partaking  somewhat 
its  character,  is  a  new  bronze  glass,  so  called  from  its  dai 
metallic  appearance,  like  old  bronze.  It  is  a  dark  gre= 
Process.  glass,  which  has  been  subjected  to  corrosive  vapors  in  sa 
a  way  as  to  bring  out  the  iris  hues  and  give  the  appearan 
of  great  antiquity.  This  effect  is  enhanced  by  the  classic 
shapes  in  which  the  vases  are  blown,  reminding  one  at  on 
of  the  ancient  Eoman  glass  of  the  museums.  Viewed  ^ 
transmitted  light  this  glass  is  dark  green,  like  glass  color 
by  oxide  of  copper. 

glass,  «m>?fgiMs.  "  Venetian  ^  and  onyx  glass. 

The  production  of  glass  in  the  Venetian  style  is  not  nc 
lected  by  this  firm.  The  characteristic  forms  and  styles 
decoration  of  the  old  Venetian  makers  are  well  represents 
But  the  most  satisfactory  and  attractive  novelty  of  all 
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the  onyx  glass,  in  which  we  have  the  promise  of  a  rapidly  qbbatbbitaik. 
expanding  and  charming  art  industry,  by  which  we  can  not  q^^-  ^^^^  * 
only  have  good  copies  in  form  and  material  of  the  celebrated    onyx  giaw. 
Portland  Vase,  bnt  original  productions  in  the  same  style.    Portumd  vase. 
It  is,  in  fact,  a  re\dval  of  the  art  to  which  we  are  indebted 
for   the  Portland  Vase,  which,  as  is  generally  known,  is 
formed  of  glass — a  dark  glass  for  the  body  and  a  white  opal 
glass  for  the  raised  figures  overlying  it,  but  all  in  one  piece. 
To  produce  such  vases  it  is  only  necessary  to  first  envelop  J^^^^     ^®" 
the  whole  surface  of  the  vase  with  a  thick  coating  of  white 
or  opal  glass,  and  then  to  cut  away,  down  to  the  ground- 
work or  body  of  darker  glass,  all  that  is  not  required  to 
form  the  raised  figures.    These  figures  are  sculptured  and 
engraved  in  minute  detail  by  steel  points  used  as  gravers, 
as  8tODe  cameos  are  wrought  out  of  the  solid  onyx.    The 
effects  are  the  same.     Among  the  pieces  so  formed  are 
exact  reproductions  of  the  Portland  Vase  and  other  speci- 
mens, notably  the  "Dennis  Vase,"  designed  and  sculptured   Dennis  vase. 
l>y  J.  Northwood.    It  stands  about  eighteen  inches  high,    J-  Nonhwood. 
^nd  the  beautiful  oviform  body  presents  on  one  side  the 
Triumph  of  Galatea,  and  on  the  other  a  copy  of  the  Aurora 
of  Guido.    It  is  a  beautiful  object  and  the  largest  yet  at- 
tempted.    It  is  not  yet  finished.     Two  years'  work  has 
already  been  put  upon  it  and  it  will  require  two  more  years 
of  Mr.  Northwood's  best  labor  to  complete  it.    A  smaller 
Vase,  with  the  Aurora  sculptured  upon  one  side,  is  valued 
^ti  <7,500. 

Engraved  colored  alms.  Engmved  ooi- 

As  closely  allied  to  this  method  of  manufacture,  we  may 
liext  mention  the  great  variety  of  engraved  colored  glass 
^ow  beginning  to  attract  great  attention  by  its  beauty  and 
eoniparative  cheapness.    Upon  a  groundwork  of  milk-white  deacribed^"****^ 
^f  opal  glass  thin  coatings  of  blue  and  rose-pink  glass  are 
spread  successively.     The  pink  colors  are  especially  re- 
markable for  their  delicate  gradations  and  shades  of  color. 
^  great  variety  of  small  objects  for  decoration  are  made  in 
this  manner.    They  are  handed  over  to  the  engraver,  who 
^th  his  wheel  cuts  through  the  outer  coats  of  color  down 
^  the  groundwork  of  white  glass.     Extremely  fine  lines 
^d  delicate  eflFects  may  be  so  produced.    The  process  in- 
^tesand  requires  careful  drawing  and  skilled  designing. 
''^  Mr.  OTallon  has  not  failed  to  appreciate,  and  most  of  OToUon. 
^®  specimens  are  wrought  from  his  (]esigns.    One  in  par-    ^^*^«™- 
wcuiar  attracts  attention,  as  representing  the  development 
^  the  tadpole  into  a  full-grown  frog ;  the  successive  stages 
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GREAT  nRiTAiN.  of  gTowtli  Imuf^  sbowB  by  a  procession  of  tadpoles  amongst 
soM^*  ^^^^  ^  aquatic  plants.    The  completed  frog  stands  upon  a  lily-pad, 

and  seems  to  be  announcing  himself  to  the  world  in  a  burst 
of  his  peculiar  eloquence.  This  material  is  well  adapted 
also  to  diapered  and  geometrical  designs.  Some  of  this 
glass  has  already  found  its  way  to  the  United  States,  and 
is  used  chiefly  for  mounting  io  silver  or  plated  ware. 

POWELL'S  0LA88, 

James  PoweU     Jamcs  Powcll  &  Sous,  of  Blackfriurs,  London,  sent  also 

A.  Sons 

some  new  styles  of  glass  dinner  services  and  decorative  ob- 
jects, in  a  x>eculiar  olive  green,  in  brown,  and  in  opalescent 
glass,  all  of  which  were  strikingly  peculiar  and  attractive. 
They  all  show  a  great  mastery  of  the  art,  and  at  the  same 
time  a  good  appreciation  of  the  decorative  requirements 
of  the  period. 

WALT.  ITALY. 


The  chief  attraction  was  the  unique  display  by  the  "  Ven^ 
ice  and  Murano  Glass  and  Mosaic  Company,  Limited,"  o~ 
30  St.  James  Street,  London,  and  731  Gampo  San  Yio,  Yeni 
ice. 

Venice  and  TENIOE  AND  KURANO  COMPANY. 

Murano       Glaas 

^ny.  This  company  was  formed  in  the  year  1866,  by  a  few  En= 

yea?  1W6.        ^  glish  geutlemcu  whose  interest  in  Italian  art  induced  then 

to  subscribe  the  capital  necessary  to  give  a  proper  artistic 
and  commercial  direction  to  the  revival  of  an  industry  fo- 
which  Venice  and  Murano,  in  their  palmy  days,  had  acquirec 
a  world-wide  celebrity. 

It  was  not  an  easy  task,  for  although  the  workmen  re 
tained  certain  traditions  of  the  ancient  art  and  methods 
their  taste  had  become  vitiated  by  working  from  inartistic 
models,  and  time,  patience,  and  sx)ecial  efforts  were  requisite 
to  induce  them  to  produce. higher  and  more  artistic  types, 
more  worthy  of  their  intelligence  and  skill. 
^^gnor  A.  Aided  by  Signer  Alessando  Gastellani,  and  by  the  frag- 
Revivai  of  mcnts  of  somc  of  the  more  remarkable  ancient  productions, 
which  he  carried  with  him  and  exhibited  to  the  workmen, 
the  company  has  been  able  to  produce  objects  which  com- 
pare with  the  best  work  of  the  ancient  artists,  and  to  repro- 
duce some  of  the  most  celebrated  objects  preserved  in  the 
museums.  Many  of  these  precious  objects  were  placed  be- 
fore the  workmen  by  Gastellani,  and  their  ambition  was  at 
once  aroused  and  stimulated.  Their  success  in  imitation  and 
in  working  by  the  same  methods  is  fully  proved  by  the  re- 
sults shown  in  the  cases  of  the  company  at  Paris. 
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The  exhibit  was  arranged  in  chronological  order,  begin-        "^^' 
ning  with  copies  of  early  Eoman  and  Christian  glass  from    copies  of  early 
originals  preserved  in  the  library  and  in  the  Christian  Mii-  etc™***      ^ 
seum  of  the  Yaticair  at  Eome,  and  including  reproductions 
of  Boman^'murrhine"  and  vitreous  pastes  imitating  agates, 
jacinth,  sapphires,  etc.;  copies  of  Arab-Egyptian  lamps,  ^^'  ^^^  "^venetSn 
ameled;  copies  of  early  Venetian  glass  urns,  tazzas,  ando^ect«. 
nuptial  goblets;  enameled  glass,  glass  mosaics, , and  mar- 
quetry work  in  glass,  down  to  lusters,  girandoles,  and  can- 
delabra for  modem  theaters.    A  few,  only,  of  the  more  in- 
teresting and  important  sx>ecimens  will  be  noticed. 

In  the  collection  of  enameled  glass  there  were  vases,  ba-  Enameled  giaa*. 
sins,  lamps,  and  reliquaries,  two  of  the  latter  in  enfumS 
g^lass,  enameled  in  colors  and  gold,  with  inscriptions  in 
-Ajabic-Byzantine  style,  formed  after  an  original  in  Mr.  Cas- 
tellani's  collection,  and  the  motive  of  the  ornamentation  from 
ttie  fragment  of  a  bass-relief  found  in  the  island  of  Torcello. 
There  was  also  a  nuptial  goblet  of  sapphire  color,  enameled  Nnptiai  goWet. 
"^^th  figures  and  landscape,  with  medalion  portraits  of  a 
Noting  man  and  woman,  representing  nuptials  of  the  four- 
^^^nth  century.   It  is  an  exact  reproduction  of  the  celebrated 
^oppa  ytuiale  in  the  Comer  Museum  at  Venice,  the  work  of 
^  Muranese  artist  of  the  fifteenth  century.    But  the  most 
^^teresting  of  all  the  reproductions  is  found  in  the 

St.  Marias  Tazza.  st.  Mark's 

'  TazM 

^^  exact  reproduction  of  the  famous  tazza  in  the  treasury 

^^  St.  Mark's,  at  Venice.    It  is  blown  in  black  glass,  and  is 

^ot  over  six  inches  high,  but  the  original  is  valued  at  over 

^,000  francs.    This  original  was  one  of  the  treasured  ob- 

3ects  sent  home  to  France  by  Napoleon  I,  but  afterwards  re- 

^^^uned.    For  the  purpose  of  making  the  copy,  which  is  ex- 

^llent,  the  original  was  borrowed  of  the  government.    The 

^py  in  black  glass,  like  the  original,  is  enameled  in  various    c^py  j^  black 

^lors  and  gold,  and  has  round  the  circumference  medalions  ff^^c^^^'^JSIi 

*nd  Coptic  inscriptions  divided  into  several  zones.    It  is*^®^^- 

nionnted  like  the  original  by  Signer  Castellani. 

The  original  tazza  is  considered  to  be  a  work  of  the 
eleventh  or  twelfth  century,  and  it  is  believed  by  some  that 
the  art.  of  enameling,  as  practiced  at  Limoges,  was  started 
*Dd  stimulated  by  seeing  this  vase. 

Copies  from  the  Blade  collection.  sude  coUeo- 

tion. 

The  exhibit  contained  seventy  different  pieces,  reproduced 
^^  specimens  selected  from  among  the  best  Muranese   ^ 

vypes. 
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ITALY. 


From  the  Murano  Mnsenm,  also,  there  was  a  choice  sel< 


jeito^n\h*/  mS-  *^^^  ^^  ^^^^  diftferent  pidcesj  exemplifying  all  the  phases  ol 
ranoMuwum.     iDaiiufactnre  in  that  island,  inclading  a  large  vase  in  opj 

line  jasper  and  ruby  glass,  with  two  handles  in  the  shape  o*"   ^^f 
swans,  standing  thirty  inches  high ;  a  chalice,  with  cover  i 
opal;  and  a  large  chalice,  with  cover  of  great  delicacy. 


BomnD 
minThino  glass. 


Pliny. 


Perforated  sil- 
ver glass-lined 
cnps. 


Onyx  cnp. 
Castellani. 


Cameo  glass. 


Boman  murrhine  glass. 

In  the  beautiful  collection  of  colored  pastes,  gem-like  ir^^in 
color  and  brilliancy,  there  were  cinerary  urns,  cups,  patermsn^^a^ 
and  goblets.  Pliny  is  supposed  to  have  referred  to  thf-  ^^ 
glass  when  he  wrote,  '^  Album  et  murrhina  aut  hyacintht^^i^^ 
sapphirosque  imitatum  et  omnibus  aliis  coloribuSj'^ in  describiisii^mg 
the  transparent  and  opaque  colored  glass  which  was  ^  go 
highly'  valued  in  his  time. 

In  this  series  there  were  silver  goblets,  or  cups,  with  elli^c__ip. 
tical  perforations  half  an  inch  long  at  the  sides,  throng  ^tgh 
which  an  inner  lining  of  sapphire  or  ruby  glass  protru(^^^e8 
like  gems.  The  whole  surface  seems  set  with  round  cut  a" 
polished  sapphires  or  rubies.  The  glass  lining  of  the  sib 
is  i)erfect  throughout,  but  bulges  and  protrudes  through 
openings.  It  is  evident  that  the  silver  goblet  is  first  mc 
and  polished,  with  the  openings  left  in  the  sides,  and  tha. 
being  warmed,  is  lined  with  glass  i>y  blowing  a  bulb  in^s^/de 
of  it,  the  lining  protruding  through  the  spaces.  Tl^^  -^se 
linings  were,  of  course,  very  tight  and  close  fitting, 
could  not  be  removed  without  breaking  or  melting  the  sil 
These  cups  are  copied  from  an  original  in  the  British 
seum.  Sapphires,  emeralds,  amethysts,  and  rubies 
thus  imitated. 

A  cuj)  in  imitation  of  onyx — a  copy  of  one  in  the  treasmT 
of  St.  Mark's — was  mounted  in  silver  gilt  by  Signer  Castel- 
lani ;  another,  also  copied  from  one  in  St.  Mark's  tr^a8ixry> 
and  mounted  in  silver  by  Castellani,  has  the  colors  of  tap^ 
and  emerald.  A  patera  in  murrhine  'colors,  white,  blue,  a«^d 
yellow,  is  a  fac-simile  of  the  original  in  the  National  Museii  ^'^ 
at  Kaples. 

Some  vases,  in  imitation  of  agate,  are  copied  as  to  foi^^^ 
from  originals  in  Signer  Castellani's  collection. 

Cameo  glass. 

There  were  interesting  specimens  of  glass  prepared  foi 
cutting  like  cameos.    Cups  and  bowls  for  this  purpose  are 
formed  of  an  inner  body  or  layer  of  dark  blue  glass,  with  an 
outer  coatiug  or  layer  of  even  thickness  of  opaque  white 


md 
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glass,  in  which  the  design  is  wrought  by  carving  or  grind- 
ing down  to  the  dark-colored  sab-layer,  or  foundation.  This 
oater  white  layer  is  about  one-eighth  of  an  inch  thick,  and 
is  chiseled  in  high  relief,  in  a  similar  manner  to  that  by 
which  the  Portland  Yase  in  the  British  Museum  was  formed, 
and  also  the  Pompeiian  Yase  in  the  museum  at  Naples.  It 
is  a  difficult  task  to  get  glass  mixtures  that  have  exactly  the 
sane  degree  of  shrinkage  on  cooling.  The  two  differently 
colored  pastes  must  shrink  exactly  alike,  or  cracking  would 
result,  especially  when  the  outer  layer  is  chiseled  away  in 
forming  the  design. 

Christian  and  other  grafito  glass. 

The  specimens  Nos.  74  to  79  are  chiefly  paterae^  cups  and 
dishes  decorated  with  colors  and  engraved  or  etched  films 
of  gold  leaf.  Several  paterce  of  early  Christian '  style  are 
reproductions  from  famous  examples  preserved  in  the 
Christian  Museum  of  the  Yatican,  and  are  ornamented  with 
medallions  in  etched  gold  leaf,  inclosed  between  two  layers 
of  glass.  A  dish  is  ornamented  with  subjects  on  etched 
gold  leaf  representing  the  Bible  history  from  chaos  to  the 
^^rticilixion  of  St.  Peter;  diameter  sixteen  inches.  Many  of 
^hese  objects  may  be  considered  as  restorations,  being  mod- 
eled from  mere  fragments,  which,  however,  served  to  indi- 
*^te  the  full  and  complete  form  of  the  ancient  vessel. 

Mural  glass  mosaics. 


ITALT. 


Cameo  glaif. 


Ora/Uo  glofls. 


Vatican 

museum. 


Olaas  moeaics. 


I 


This  company  has  executed  a  great  number  of  important 
^^^corative  mural  mosaics  in  Great  Britain  and  on  the  Con- 
r'^ent.  The  jierfecting  of  this  art,  so  extensively  practiced 
**^  the  middle  ages,  has  engaged  the  earnest  attention  of  the 
^nipany.  It  was  not  until  numerous  costly  experiments 
**^d  been  made  that  they  successfully  reproduced  the  ancient 
^*^alti  tints,  examples  of  which  were  shown.  Among  the  tj^®^*  ""*^^ 
Mosaics  shown,  one  was  particularly  interesting  as  a  precise 
^production  of  one  of  the  spandrils  designed  by  and  ex-    copies  of  i^. 

j^^  •=»  fc'  man   mural   mo- 

^^uted  under  the  direction  of  Eaphael  in  the  ceiling  of  theaai***- 
^Mgi  Chai)el  in  the  Church  of  Santa  Maria  del  Popolo  at 
^ome,  representing  one  of  the  signs  of  the  zodiac,  with  two 
^gures.    Another  piece,  a  panel,  represents  at  the  upper 
^nd  the  conversion  of  St.  Paul,  and  is  on  an  Arabic-Byzan- 
tine oniamentation.    This  and  thirteen  other  similar  panels 
^^re  executed  by  the  Venice  and  Mimino  Company  for  the 
GibWs  Memorial  in  Tyntesfleld  Chapel,  near  Bristol,  En-  °^^^  memorial. 

gland. 
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Reference    to     For  ftiU  details  regarding  the  various  exhibits  in  Cla 

Charles    Coln6'8  '^  ^ 

report,  foUowing.  19^  1  refer  to  the  following  report  of  Mr.  Charles  Coln^,  wl 

has  long  been  practically  familiar  with  the  manafactnre 
glass,  and  has  presented  a  very  interesting  view  of  the  sn 
ject  of  the  display  at  Paris,  and  the  practical  lessons  tang] 
by  examination  of  the  European  methods  and  results. 

WILLLAJ^t  P.  BLAKE, 

Honorary  Oommissumer^ 


GLASS  AND  GLASS  WARE. 

[)ort8  of  the  American  Goinmission  upon  the  Short  and  im- 
lition  of  1867  very  little  is  said  upon  the  sub-  ^MTin^pre^ooB 
.  A  few  short  notices  are  to  l>e  found  on  the  ^^^^^ 
laces,  lighthouse  lenses,  FeiPs  glass  for  optical  c^^ion'tiv 
e  plate-glass  exhibits,  and  stained  and  painted  5tC*^  pS? 
othing  is  said  on  the  technique  of  glass-making.  ^^• 
of  the  American  Commission  upon  the  Vienna  co^uSion^s* 
1873,  contain  simply  a  notice  upon  the  nia- Jj^^^^j^^^ 

the  application  of  Tilghman's  sandblast  pro-  ^873. 
*yolite  used  in  glass-making,  and  a  short  allusion 
glass-ware.  It  is  a  little  singular  that  an  exhi- 
n  the  center  of  so  important  a  glass-producing 
lid  have  received  no  notice  of  its  glass  industry 
3d  States  Commissioners. 

ch  report  on  glass  at  the  Vienna  Exposition  ^rronchRBpOTta 
out  thirty  pages,  several  of  them  devoted  to  Vienna,  1873. 
on  the  extent  of  the  Bohemian  glass  manufact- 

the  Italian  fancy  glasses  and  mosaics ;  upon 
indow  glass,  bottles,  optical  glass,  enamels,  and 

closing  with  a  notice  on  the  sand-blast  process, 
t  on  our  own  Centennial  Exhibition  is  scarcely  crateMlai^*^ 
.catalogue  of  exhibitors,  and  contains  no  statis-^^^^^^^'^^P®^ 
criptive  information, 
sh  Centennial  report,  beside  a  short  dissertation    EngUahReport 

*^        ^  on       Centennial 

ass  of  different  countries,  a  flattering  notice  of  JSxhiwtion. 

tinufactures,  a  short  historical  sketch  of  them, 

brief  review  of  the  exhibits,  contained  nothing 

3scriptive  of  the  glass  business. 

ench  report  on  the  Centennial  is  a  short  notice  of  ^^^^""^J^jjJ^p^J 

pages,  simply  noticing  our  pressed  ware  and  a  e^^>**>***o'>- 

iv^hich  are  novelties  to  French  manufacturers. 

reports  ceramics  and  glass  have  the  same  re- 

[lese  arts  are  closely  allied,  but  much  more  inter- 

iptions  are  given  in  the  ceramic  department. 

aformation  furnished  by  our  home  manufact- 

eived  lists  of  prices  which  would  have  been 

at  the  time  they  were  given.    Business,  how- 

g  shown  great  activity,  and  tlie  demand  for 
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goods  haviDg  increased,  these  prices  are  no  longer  useful,  a^ 

a  great,  rise  has  taken  place  of  late.    It  is  not  necessary  U 

include  in  these  reports  the  statistics  of  imports  and  ex 

ports  in  glass  ware,  as  our  government  publishes  regularly 

through  the  Bureau  pf  Statistics  at  Washington,  all  infoi 

mation  desired  on  that  subject. 

The  display  of  glass  at  the  Exposition  was  principall; 

Countries  confined  to  the  French,  British,  Austrian,  Italian,  and  Bel 

(Tispiay  of  gUtMgian  sections.     A  few  scattered  exhibits  were  found  ii 

at  aris,  1878.     gprj^j^,  Portugal,  Russia,  Norway,  Sweden,  Hungary,  an( 

Holland,  but  nothing  worthy  of  special  mention.    German; 

did  not  exhibit. 

Scant  exhibit     The  CTnitcd  States,  as  we  have  already  mentioned,  ha 

prodacts.  bnt  a  vory  scant  exhibit — a  few  cut  flint-glass  articles  froi 

com"^^  ^^*^  t^®  Meriden  Glass  Company  of  Connecticut.    It  is  mnc 

to  be  regretted  that  more  of  our  works  did  not  exhibit  son: 
of  their  celebrated  pressed  wares.  Feeling  that  Amerii 
should  not  remain  unrepresented  at  a  world's  fair,  the  writ-i 
of  this  report  had  some  glass-ware  sent  to  him  and  exhibits 
but  unfortunately  too  late  to  receive  any  premium,  whi* 
it  certainly  would  have  received.  These  goods  were  exhibit- 
in  the  United  States  annex.  Although,  through  delays  a^ 
slowness  of  management  of  the  French  line  of  steame: 
these  goods  were  only  on  exhibition  about  a  month,  tl^ 
pjgjg^^^l®**"  nevertheless  attracted  a  great  deal  of  attention  from  t: 

European  manufacturers.  Many  were  the  inquiries  to  kn* 
how  such  thin  and  large  pieces  cx)uld  be  pressed  withe 
mold  marks  and  with  such  clearness  of  metal.  These  s» 
pies  were  furnished  by  the  Central  Glass  Company 
Company  of  Wheeling,  W.  Va.,  a  company  which  well  deserves  M 
praise  bestowed  on  it  in  the  French  report  of  our  Centenis 
Exhibition.  Nothing  was  found  to  equal  or  even  appros 
this  American  pressed  ware  in  any  of  the  other  depa 
ments.  The  beauty  and  brilliancy  of  the  metal,  lime  glm 
excited  the  admiration  of  the  foreign  manufacturers. 

co^?i^  8>*JJ     France,  England,  Austria,  Bohemia,  and  Belgium  nc 

Europe.  bc  Said  to  bc  the  leaders  in  the  glass  manufacture  of  Euro 

In  articles  of  art  and  luxury  they  are  vastly  ahead  of  l 
other  nations,  as  well  as  of  this  country.    The  artistic  W^ 

^^^noh  artirtio  of  Fraucc  is  shown  in  her  glass  ware,  as  in  everything  thf*i 
manufactured  in  that  country.  The  elegance  of  the  shap 
the  lightness  of  the  pieces,  and  the  beauty  of  the  glass  co 
bine  to  make  her  wares  remarkably  beautiful. 

tri^TwSi.^"**     Austria  next,  by  her  graceful  wares  and  pretty  decoa 

tions,  variety  of  shapes,  and  beantiftd  engraving,  may 
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said  to  be  ansm*passed,  and  ranks  with  France,  though  she    Austrin. 
lestns  more  towards  the  old  Germanic  art. 

fjD^land,  with  her  splendid  execution  of  workmanship,  ^j^}^^  ^j^^ 
regularity  of  work,  her  beautiful  engraving,  equal  i^^^JJ^St^P^j^  ^[ 
111  Any  resx>ects  to  the  Austrian,  her  splendid  and  brilliant  glass- 
flint,  the  purest  to  be  seen,  maintains  a  position  in  the  glass 
irxdustry  of  which  she  is  justly  proud. 

Italy,  with  her  profuse  imitation  of  ancient  glass  ware,  ,  Italian  repn>- 

•"  *  ©  7  faction    of    the 


of  irregular  shapes,  flasks  with  flatt'Cned  sides,  awk-  anuque. 
^wardly  designed  wares  in  all  varieties  of  colors,  more  or 
l^^ss  perfect,  her  looking  glasses  overloaded  with  a  mass  of 
multicolored  glass-leaves,  her  chandeliers  containing  all  the 
eolors  imaginable,  is  not  calculated  to  impress  any  one  with  o^JSelnt^  **' 
t^lie  idea  that  her  work  is  well  executed  and  harmonious  in 
colors,  tast«,  or  design. 

Selgium  did  not  represent  what  she  is  capable  of  doing—  iti^onfln«a**^to 
the  largest  manufacturers  of  table  ware,  etc.,  not  having  windowuwipiate 
deemed  it  worth  their  while  to  exhibit.  Judging,  however, 
iVom  what  I  saw  five  years  ago  in  the  depdt  of  the  prin- 
cipal manufactory  of  Belgium,  the  Val  St.  Lambert,  the 
^lass  industry  in  that  country,  if  not  fully  up  to  otlier  coun- 
tries in  high  artistic  productions,  is,  in  the  more  strictly 
useful  line,  at  least  capable  of  competing  successfully  with 
otlier  nations. 

It  has  been  the  aim  in  this  report  to  give  to  our  manu- 
fecturers  whatever  information  I  could  procure,  which  I 
thought  might  be  useful  to  them. 

I  acknowledge  with  pleasure  the  valuable  help  received      Acknowiodp- 
from  several  persons  with  whom  I  corresponded.     In  Aus-  ance: 
tria,  Mr.  L.  Lobmeyr,  the  celebrated  glass  manufacturer  of   l.  Lobmeyr. 
Vienna,  very  kindly  gave  me  valuable  information  about 
the  Austro-Hungarian  glass  iodustry.    His  work, "  Die  Qlaa- 
indusMe:  ihre  Qeschichte^  gegentoartige  Entwicklung  und  Sta- 
tisUk^  (the  Glass  Industry:  its  History,  Present  Improve- 
nients,  and  Statistics),  is  spoken  of  very  highly  by  compe- 
tent authority.    To  Mr.  J.  M.  O'Fallon,  the  talented  artist   J.  m.  o'FaUon. 
^d  designer  of  Messrs.  Thos.  Webb  &  Sons,  of  Stourbridge, 
^tigland,  I  am  also  indebted  for  valuable  information  upon 
^^  glass  interest  of  England.    The  almost  total  absence  of 
^^blished  information  in  England  upon  her  glass  works 
'Hates  it  a  difficult  matter  to  collect  data  upon  the  subject. 

I^anks  for  information  furnished  are  also  due  to  M.  A.    A-  lAcrotx. 
^•^roix,  of  Paris,  the  celebrated  manufacturer  of  colors  for 
^^ititing  on  china  and  glass. 

Messrs.  Adams  &  Co.,  of  Pittsburgh,  the  well-known    Adamstco. 
S*^^  inanufacturers,  furnished  me  such  complete  informa- 
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mentr  of**M^i*  ^^^  about  the  glass  industry  ia  this  country  that  I  foui 

«°o«:  it  a  material  helj). 

j^y  &  wm-  Messrs.  Day  &  Williams,  window-glass  manufacturei*s, 
Kent,  Ohio,  iTurnished  very  valuable  information  on  th 
branch  of  glass  making.     I  desire  also  to  acknowled, 

Thomas  Gaffieid.  valuable  help  from  Mr.  Thomas  Gaffield,  of  Boston,  an  e 
manufacturer,  now  an  amateur  and  lover  of  the  glass  a 
His  experiments  on  the  discoloration  of  glass  have  be 
eulogized  by  nearly  all  competent  writers  on  glass,  and  I 
services  as  an  investigator  are  well  known.  I  have  receiv 
several  publications  from  their  authors  and  publishers,  ai 
wish  to  express  my  thanks  for  their  kindness.  They  are 
(ollows: 

on  '^w*' re*     "  Pottery,"  by  Geo.  Ward  Nichols,  Cincinnati. 

ceived.  *t  China  Painting,''  by  Miss  McLaughlin,  Cincinnati. 

"Hints  to  China  and  Tile  Decoi-ators,"  by  John  C. 
Sparkes,  Boston. 

"  Faiencej^  by  Madame  L.  H.  Brasier  de  la  Vauguyc 
Boston. 

"China  Painting,"  and  a  very  line  album,  by  Csaak 
Piton,  principal  of  National  Art  Training  School,  Phi 
delphia. 

"  Eeport  of  the  Belgium  Commission  on  the  late  Pa 
Exposition,"  from  M.  Jules  Deprez,  manager  of  the  Yal 
Lambert  Glass  Works,  Belgium. 
PauiDejardin.     J  am  also  indebted  to  M.  Paul  Dejardin,  of  the  Free 
legation,  for  valuable  books. 

■ii^p2Id^*'*at     ^  ^ope  to  see  in  our  next  exhibition,  which  is  now  p 

Ex^bftton**^  ^^ojected,  vast  improvements  in  our  glass  industry,  espeda 

les.').  in  the  fine  wares  which  are  seen  in  such  abundance  abro 

and  which  are  so  rarely  met  here  as  the  production  of  ^ 
home  works,  and  hope  that  we  may  soon  emancipate  a 
selves  from  the  importation  of  plate-glass,  and  that  < 
home  capitalists  will  see  the  wide  field  which  is  opened 
such  an  industry  in  this  country.    The  importation  of  tm 

imports  of  giasa-  and  othcr  houschold  wares  is  fast  losing  its  market  ti 

and  has  almost  ceased.    TVith  the  exception  of  fine  wa 
and  part  of  our  window  and  plate-glass,  we  are  now  s 
plying  our  home  consumption.    Nature  has  favored  us^ 
yond  example  in  laying  at  our  doors,  in  almost  every  &e&t 

of^materiSB!^  of  thccouutry,  an  abundance  of  materials  for  glass  maki 

Capital  and  skill  is  all  that  is  wanting  to  make  ua  the  1 
glass-producing  nation  of  the  earth.  If  we  act  wisel>^ 
course  of  time  we  shall  command  many  markets  now  s 
plied  by  manufacturers  abroad. 


FBANOE.  nuNCB. 


JX  is  very  natural  for  a  nation  holding  an  exhibition  on 
lueir  own  territory  to  make  a  full  display  of  her  industry.    It 

not  therefore  surprising  that  the  glass  interest  of  France 
fully  and  well  represented.  Among  the  most  attract- 
displays  stood  the  Baccarat  exhibit,  one  of  the  oldest,  ^^Th©  ^principal 
sknd  the  largest  glass  manufactory  of  France.  Next  in  im- 
portance are  the  Glichy  glass  works,  those  of  Pantin,  Sevres, 
St.  Ouen,  and  Aubervilliers,  all  near  Paris,  and  the  com- 
l>iiied  establishments  of  Vall^rysthal  and  Portieux,  in  the 
T^osges. 

T'o  describe  minutely  the  beautiful  wares  exhibited  by 
tJbiese  and  other  factories  would  require  too  much  space. 
J  cannot  be  expected  to  give  more  tiian  a  summary  of  the 
principal  and  most  attractive  articles. 

OOMPAQNIE  DE8  OBISTALLElilES  DE  BACCARAT. 

This  firm  had  the  largest  display,  occupied  a  very  promi-  ^^g^'^iaw 
nent  position  in  the  glass  section,  and  on  account  of  its  well- 
kxLown  reputation  was  the  center  of  attraction.    The  promi- 
nent object  was  the  glass  temple  of  massive  cut  glass,  on    mass  temple. 
tlie  top  of  which  stood  a  silver  statue  representing  Mercury. 
Tliis  temple  was  constructed  with  an  open  cupola  of  flying 
spandrels,  each  a  solid  curved  beam,  supported  by  six  hand- 
some Corinthian  columns — the  mythological  god  in  a  flyiug 
attitude.     The  base  showed  a  balustrade,  upon  which,  at 
regular  intervals,  were  placed  six  vases  or  urns.    The  whole 
temple  was  made  entirely  of  glass  pieces,  cut  and  adjusted 
to  form  the  structure.    The  effect  was  grand  and  beautiful. 
Although  the  tout  ensemble  seemed  to  be  a  wonderful  piece 
of  design,  yet  when  the  workmanship  was  looked  at  crit- 
ically it  was  easy  to  perceive  that  the  cutting  of  the 
^veral  pieces  was  far  from  being  regular.     Some  of  the 
Joints  were  not  as  close  as  could  be  desired,  nor  were  the 
^venkl  pieces  cut  alike.    These  defects,  however,  passed 
'^^perceived  to  the  ordinary  eye,  and  the  effect  of  such  a 
^^zzling  mass  of  flint  glass  was  really  grand.    It  might  be 
^^ed  a  tour  deforce^  and  but  few  factories  are  capable  of 
Produciug  such  a  handsome  and  costly  edifice.    In  regard 
^  the  color  of  the  glass  of  this  firm,  although  it  shows  a   As  to  the  lim 
^^t  improvement  upon  that  of  1867,  as  can  be  seen  by  Fianoy  of  thSi 
^mparing  the  present  exhibit  with  two  large  urns  or  vases  ^  *®  ^ 
^hich  were  also  exhibited,  and  had  already  been  shown  in 
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'''^^^-       1867,  yot  it  is  still  lacking  in  the  brilliancy  and  dazzlin 
wotS!!^**^^*^^^^®^^^^'^  ^^  ^^S^*  ^^  *^®  EDglish  flint-glass. 

ChandolioTs : 


Next  to  this  temple  was  a  very  large  chandelier,  with  m 
solid  glass  bottom  bowl  cat  in  prisms ;  the  drops  made  of 
cut  green  upon  ruby  doubled  glass,  the  hobeclies  or  sockets 
cut  on  the  border  and  painted  in  enamel  colors.  Another 
chandelier,  equally  large,  was  entirely  of  flint  glass,  the 


bottom  being  formed  by  a  large  ball  cut  in  diamonds,  som 
of  the  drops  bell-shaped  and  others  cut  in  prisms,  with 
sharp  point.  Quite  a  number  of  other  chandeliers  were  alscz: 
shown,  some  in  colored  and  white  flint;  among  others,  arzz 
immense  one,  with  crown  top.  None  of  these  chandeliers^s; 
although  very  handsome,  could  compare  with  the  matchlesj^ 
oS?*'*^  ^**^  productions  of  the  Osiers,  in  the  British  section,  in  boldnes=^ 

of  execution,  design,  or  perfection  of  work.    The  following 
articles  are  also  worthy  of  mention : 

Notices  of  arti-     A.  very  handsome  toilet  bos.  representiQg  a  temple  with  slass  column^^ 

cle» exhibited.  ^  a-        ^^  ^i  i  ^  4.        v        *r  n  i      -^v   * 

moanted  in  silver,  the  panels  and  top  beautifally  engraved  with  t 

wheel. 

Several  arus  of  amber  and  white  glass,  acid-etched.    These  ams  • 
amphone,  with  an  etched  head,  were  moanted  upon  tripods  of  ca 
gloss,  with  rings  hanging  from  the  top  of  the  branches ;  a  very  han 
some  design. 

A  game  of  chess,  with  board  and  men  of  glass,  the  board  mounted 
gilt  metal ;  the  chetemen  depolished,  one  set  in  white  glass  and  i~ 
other  in  ruby ;  the  squares  upon  the  board  had  been  etched,  represeiE 
ing  alternate  white  and  ruby  squares. 

A  large  variety  of  quaint-sliaped  and  oval  articles  engraved  in  clc 
and  dead  surface.    The  thin  wares  of  this  house,  although  very  hai — 
some,  do  not  equal  others  exhibited  elsewhere. 

A  number  of  blocks  of  glass  cut  in  diamond,  showing  the  purit}- — 
the  glass. 

A  white  glass  set,  cut  in  olive  pattern,  with  splits  in  the  middle, 
spirally  around  the  articles ;  a  very  handsome  pattern  of  catting. 

Very  large  and  heavy  ov<ftl  dishes  cut  in  deep  diamonds. 

A  light  mou88eline  set,  with  wheel-engraving. 

Another  set  cut  in  narrow  Outings  interspersed  with  diamonds, 
very  pretty  combination,  but  the  flutes  were  not  cut  very  regularly  — 

A  tbin  blown  set  engraved  with  an  armorial  device  representin. 
horse  and  a  deer,  in  dead  surface ;  finely  done. 

A  number  of  articles  having  very  thin  and  long  handles  made  of  ^ 
rods  of  glass  twisted  together.  Many  of  them,  however,  were  put^ 
crooked. 

A  large  number  of  vases  in  opal,  decorat>ed  in  the  Bohemian 
were  well  done. 

A  pair  of  dishes  with  twisted  handles  in  deep  copper  ruby  of  a  -v^^^- 
good  quality. 

Flagons  engraved  with  horse's  heads,  handsome  borders,  and  hoU^^' 
blown  handles. 

Ruby  vases,  etched. 

A  Jewel  box  in  gilt  panels,  engraved,  with  dead  surface. 
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Amber  and  mby  vases,  engraved  and  etched,  with  four  twisted  and        fbaiiob. 
luiotted  handles;  well  executed,  but  not  put  on  as  correctly  as  the  En- 


Seireral  articles  blown  in  ribbed  or  indented  molds,  free  from  the 
generally  seen  in  the  bottom  of  the  ribs, 
few  pieces  of  thin  muslin  glass  decorated  in  enamels,  in  very  good 


Ooffee-pots  and  salvers  in  the  same  style  of  decoration  on  white  and 

glass. 

Square  vasos  of  black  glass,  with  Japanese  decorations  in  very  good 
stifle ;  the  black  glass  of  especially  fine  color. 

T^vo  very  large  and  heavy  glass  vases  or  urns  made  up  of  a  number 
of  aolid  pieces  of  glass  cut  in  bamboo.    These  vases  had  already  been  ^^^^*™^  «*•■•• 
e^Jiibited  in  1867.    The  glass  was  in  striking  contrast  with  the  pres- 
on.^  quality,  being  of  a  gray  bluish  cast,  which  kills  all  the  brilliancy 
of  tl^e  material. 

Four  very  handsome  Grecian  solid  cut-glass  vases  in  bamboo  pat- 
ly  with  short  handles,  a  spiral  cord  cut  on  the  body  of  the  vases, 
handsome  and  striking  articles,  said  to  be  worth  $6t)0  each. 
Xwo  large  toilet  tables  of  flint  glass  with  tripod  feet,  the  tops  cut  in 
auoaU  diamonds  running  spirally,  the  stem  of  the  same  pattern,  the 
feet  cut  in  heavy  leaves  and  projecting  knobs.    These  tables  are  some 
of  tlie  best  specimens  of  cutting  of  this  house. 

A  lai^ge  number  of  candelabra  cut  entirely  in  diamonds,  branches.     Notices  of  arti. 
drops,  etc.  «^®»  exhibited. 

A  lot  of  small  chandeliers  with  a  ball  center-piece  painted  in  enamel. 

£tag^res  and  fruit  bowls  in  a  great  variety  of  patterns. 

A  blown  elephant,  depolished  in  acid,  and  carrying  at  the  sides  small 
S^ABses;  used  as  a  liquor  stand. 

A  flower  stand  with  a  heavy  cut  fluted  bowl  mounted  in  gold,  others 
i  Q  silver,  the  base  or  foot  uut  in  diamonds. 

-^  set  of  table  ware  cut  in  heavy  splits  and  diamonds,  with  heavy  cut 
^**niboo  handles. 

"^^0  large  hexagon  opal  lamps,  decorated  in  Japanese  style,  in  gold 
•^<i  colors. 

^  large  variety  of  articles  blown  in  semi-muslin  gloss,  engraved  in 
^^Polijiii^  clear  and  half  clear,  of  various  designs. 

^  Variety  of  small  liquor-stand  bottles,  with  twisted  stoppers. 

''^I'ge  vases  of  mby  upon  white,  in  deep  depolished  engraving,  hand- 
•^^ely  executed. 

■^  coffoe-pot,  amber  upon  white,  with  salver  etched  in  depolish. 

^^^es  and  jewel  boxes  in  a  peculiar  bluish  opal  which  was  not  seen 
lere. 

"^  large  solid  ball  of  glass  to  show  the  quality  of  the  metaL    An  ex- 

***«it  glass,  free  from  impurities,  «trta,  or  air  bubbles,  and  very  tine  in 
^lor, 

^  few  pieces  of  flint  glass,  with  spun-glass  threads  of  di£ferent  colors; 
"^^  Well  done. 

■^  jng  with  four  compartments  forming  the  body. 

"^  number  of  statuettes,  depolished  in  acid. 

■^  Very  large  punch  bowl,  with  large  waiter,  glosses,  and  spoons,  all 

.  **  in  handsome  diamonds.  This  punch  bowl  is  one  of  the  largest 
l^^^ces  OB  exhibition. 

*^wo  handsome  flat  flogous,  decorated  in  enamel  colors,  representing  a 
^^*^^<H:k  and  o  snake,  both  exquisite  in  design. 


^^wb< 
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rsAiscE.  I  have  only  described  the  different  styles  of  goods  i 

,  ,     decorations,  as  it  is  impossible  to  convey  an  idea  of  the  st 

Baccarat  glass-  7  r-  •/  « 

works.  and  designs  of  wares  without  illustrations.  Much  of  the  a 

Acid-etching.  etching  of  this  house,  although  done  by  the  printing  pro< 

on  paper  and  transferred  upon  the  glass,  is  of  a  rema 

bly  fine  finish.    This  is  accounted  for  by  the  fact  that  m 

of  the  imperfections  are  corrected  by  scratching  the  desi 

oratedware.  ^*^  ^^^  ^  uccdle  by  Skilled  workmcu.  Their  enameled  decon 

ware  is  in  imitation  of  the  Persian  style,  and  is  very 

Colored  glass,  donc.  The  colors  of  their  colored  glass  are  very  pure 
brilliant;   I  noticed  particularly  their  amber  and  n 

Engraved  glass.  The  cngraviug,  although  well  executed,  is  not  in  any 
superior,  and  in  many  cases  is  not  equal  to  the  Euglis 

Opal  glass.  Austrian.  The  decorations  upon  the  opal  glass  vases 
the  thin  blown  wares  of  this  firm  are  very  handsome, 
word,  the  late  Exposition  showed  us  that  the  well-desei 
reputation  of  this  house  is  as  good  as  ever,  but  it  canno 
denied  that  some  of  the  glass  works  around  Paris  are 
ducing  goods  fully  equal,  and  sometimes  superior.  Foi 
stance,  the  thin  blown  muslin  glass  wares  of  Clichy  cai 
be  surpassed. 

The  Baccarat  glass  is  well  known  in  this  country,  an 
often  to  be  seen  on  the  shelves  of  our  dealers.  Some  of 
manufacturers  recognize  the  fact  that  the  goods  of  this  h( 
are  models  of  taste,  and  we  find  their  shapes  reproduce 
pressed  glass  with  very  good  success. 

CUchy     glass-  ''0BI8TALLERIE  DE  OLIOHT,"  near  Paria. 

works. 

This  is  the  next  firm  in  importance,  and  is  noted 
the  beauty  of  its  wares.  The  variety  of  goods  of  this  h< 
is  almost  as  great  as  that  of  Baccarat.  Among  the  no! 
able  articles  are  the  following : 

Notices  of  arti-  Two  large  urns,  ruby  upon  opal,  the  ruby  plaiu,  of  a  dark  hue, 
very  brilliaut.  This  combination  makes  a  very  handsome  shad 
color. 

A  large  bowl,  of  twisted  filigree  laid  horizontaUy,  and  kept 
straight  in  blowing,  the  bowl  very  thin,  mounted  on  a  gilt  stand. 

A  pair  of  crystal  bowls,  with  spiral  bamboos,  cut  and  scaU* 
border. 

A  water  set,  rose  upon  white,  cut  in  diamonds.  This  bowl  show( 
peculiar  defect  inherent  to  almost  all  doubled  glass,  viz :  the  irreguh 
of  thickness  of  the  upper  coat  of  glass.  In  looking  at  the  st«m,  w 
was  cut  in  flutes,  the  irregularity  was  quite  perceptible.  The  w 
of  this  set  was  square,  and  also  cut  in  diamond,  with  a  scall 
border. 

Handsome  vases  of  black  glass,  decorated  in  enamels  of  diffc 
colors  and  in  dead  gold  ;  very  handsome. 

A  large  oval  bowl  with  solid  ball  foot,  scalloped  border,  cut  in  h 
diamonds. 
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.A^uother  of  the  same  shape,  opal  inside,  and  rice-oolored  ghias  out-        fbamce. 
ide.     The  combination  of  these  two  opal  colors  gives  a  peculiar  shade 
o  t^lie  article  which  is  very  pleasant. 

«J  ugs  of  depolished  glass,  with  a  hole  in  the  middle  of  the  body,  and 
,  spirally  twisted  snake  handle. 

Venetian  bowls,  with  twisted  stems,  blown  very  thin,  with  deep, 
^cQ^png  pockets  on  the  border.  These  are  made  by  blowing  in  molds 
uE^-ving  recesses.  In  heating  the  article  the  pockets  deepen  and  throw 
^lie  l>order  into  scallops. 

f^o  lamps  of  dark  ruby,  lined  with  dark  or  black  glass;  the  body 
f3r&ckled,  and  the  inside  lining  showing  1  hrough  the  cracks.  This  is  ac- 
oomplished  by  reheating  the  two  layers  and  shaping.  By  repeated  re- 
l^oaktings  the  colors  are  metallized. 

Very  thin  blown  sets,  cut  in  very  small  line  diamonds ;  a  handr*ome 
skud.  difficult  piece  of  work. 

Two  large,  heavy  crystal  baskets,  with  solid  handles  and  sides  pressed 
iu ;  well  blown. 

Vases  of  opal,  ruby,  and  white  glass,  with  gold  metallic  flakes. 
A  couple  ol  covered  dishes  in  ruby,  engraved  in  the  Bohemian  style ; 
ruby  coat  put  on  by  painting  the  outside. 

A  lamp  of  ruby  on  opal,  showing  a  very  pretty  and  soft  rose  color  by    Cliohy     ghuw- 
the  combination  of  these  two  shades. 

Several  jugs  of  white  and  ruby  crackled  glass,  with  spiral  snake 
haudles  around  the  body;  handsomely  made. 

Thin  bowls  in  white  crystal,  with  opal  filigree ;  the  stems  made  of  four 
filigree  tabes  laid  parallel ;  a  fine  piece  of  work. 

Vases  of  opal  upon  white,  mounted  in  gilt  frames;  vases  painted  in    Notices  of  aril, 
white  enamel,  Japanese  style ;  vases  in  greenish  glass,  mounted  in  gilt 
nietal  and  painted  in  clear  and  dead  gold,  representing  dragons,  in  the 
Japanese  style. 

Sets  of  very  thin  crystal,  with  handles  and  stoppers  blown  hollow, 
<^ugraved  in  light  patterns  and  filled  with  dead  gold;   a  strikingly 
liandsome  effect. 
Lamps  in  ecroid  green  upon  opaque  glass,  mounted  iu  bronze. 
Two  very  handsome  light-rose-colored  jugs,  with  white  crystal  foot, 
Dwuth  scalloped,  hollow  haudle,  engraved  in  depolish. 

Toilet  flat  boxes  iu  colored  glass,  with  white  glass  powder  spread 
°^er;  not  a  happy  combination. 

Two  large  ruby  cornucopias  mounted  on  a  ruby  square  base ;  border 
01  cornacopia  scalloped ;  the  whole  mouutcd  in  gilt  metal. 

Asetof  thin  muslin-ci|ystal  glass,  with  engraved  monogram,  filled  with 
^^  gold. 
^  set  of  the  same  style  in  green  glass ;  both  very  handsome  styles. 
^  large  casket  in  deep  ecroid  green  upon  white,  cut  in  diamonds, 
^otmting  in  bronze ;  a  handsome  article, 
^eiy  large  opal  vases,  plain  and  decorated,  mounted  in  gilt  frames. 
^Qipsof  different  colors,  mounted  in  gilt  metal,  with  tulip-shaped 
Klobes,  engraved,  etched,  and  cut. 

Bottles,  vases,  and  bowls  of  spiral  filigree  in  Venetian  style ;  very 
^^^moly  done,  and  much  more  regular  than  the  Italian  wares.  The 
^P*J,  black,  ruby,  and  all  other  colors  of  this  firm  are  very  fine. 

"oculiar  spirally  ribbed  crystal  articles,  with  opal  spiral  ribs.    These 

*®^  to  have  been  made  with  alternating  ribs  of  white  and  opal  filigree, 

POQ  which  glass  has  been  blown  and  the  article  subsequently  shaped. 
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™^"-  This  firm  exhibited  a  number  of  small  articles  made  of  i 

cuohy    giaaa- glass  covered  with  a  coating  of  pearl-colored  substance 

ci6mendot.      ^hich  is  Said  to  have  been  discovered  by  M.  Cl^mendoti 

the  celebrated  chemist,  who  is  an  authority  on  glass  in  En 

rope.    It  is  probably  an  oxidation  on  the  outside  surface  c 

the  glass,  and  seems  to  have  been  produced  by  an  acid. 

giaw!^^^  *^^****^  do  not  see  anything  very  promising  in  this,  however,  as  tbi 

color  is  lusterless  and  very  uneven  in  shade.    It  is  not  evee 
a  good,  imitation  of  the  false  pearls  which  are  so  well  mad 
in  Paris. 
Muslin  Ktass.       rpjjg  jj^jj  blowu  musliu  warcs  of  this  house  are  remark 

ble  in  regard  to  their  extreme  thinness  and  regularity 
workmanship.  Their  hollow  handles,  stems,  and  stoppes 
are  also  wonderfully  well  made.  The  white  flint  and  color-v 
glass  are  of  excellent  quality.  The  ability  displayed  by  th^ 
workmen  is  striking,  and  all  the  goods  of  this  house  \cp 
stand  favorably  in  comparison  with  those  of  other  mam 
facturers  more  famed. 

Messrs.  Maes  Brothers  are  the  proprietors  of  these  woi^l 

wSS?"     '^^"**  0BI8TALLERIE  DE  VANTIN,  war  Parii. 

Monot  Pdro  et  Fils  et  Stanipf . 

These  works  made  a  very  handsome  show  of  white 
colored  glass,  equal  to  any  in  many  respects.    The  pri 
.  pal  articles  I  noticed  were  as  follows : 

Notices  of  ftrti-     A  large,  handsome,  and  solid  table  of  crystal,  the  top  cut  in 
tangiilar  diamond,  and  the  border  cut  in  a  raised  scallop,  tbe  lo^ 
foot  also  cnt  in  diamonds.    The  diiferent  pieces  making  this  tabic 
fitted  into  one  another  by  means  of  recesses  and  sockets ;  the  w( 
so  beautifully  done,  the  metal  of  such  purity,  that  the  joints  cannot^ 
detected.      This  is  one  of  the  most  regular  and  handsome  pieces 
work  in  the  Exposition,  sux)erior  to  the  tables  shown  in  the  Baccarat  ^ 
hibit.    lliis  table  was  sold  to  the  Shah  of  Persia  for  $1  ,C00. 

A  number  of  vases  engraved  in  heavy  relief,  well  executed. 

A  large  crj-stal  dish,  decorated  in  enamel  colors,  finely  done ;  bat  tK 
style  of  decoration  is  more  suitable  to  porcelain  than  to  glass. 

Vases  in  ruby  glass,  engraved,  but  inferior  in  color  and  work. 

A  large  lot  of  crackled  ware,  showing  two  and  three  colors ;  soci^ 
showing  only  two  colors  up  to  a  certain  point  and  three  colors  abo\^ 
some  show  deep  cracks  and  others  a  smooth,  uniform  surface. 

Vases  with  yellow  metallic  flakes,  (in  the  style  of  the  Aurora  6L^ 
Company,  of  the  British  section),  of  diflferent  colored  glass;  soi^ 
crackled,  some  plain. 

A  large  variety  of  aventurine  goods,  very  beautiful.    This  house 
celebrated  for  the  beauty  of  its  aventurine  glass. 

A  iew  decorated  articles  in  the  Persian  stylo,  with  enamel  colors. 

Articles  in  opal  filigree,  well  done. 

Paper  weights  of  solid  glass,  containing  glass  snakes,  lizards,  sqn^ 
rels,  and  flowers;  air-bubbles  are  distributed  in  the  mass,  looking li^ 
Dearl-(li*ops. 


GLASS:    COMMISSIONER   BLAKE.  253 

-A.  large  lump  of  aventurine  glass,  showing  how  irregnlnrly  the  yel-        nASCE. 
Ic^'w  spots  are  distribnted. 

A.  colled  snake,  with  head  erect,  of  two  colored  glasses,  cnt  in  spots 
to  »how  both  colors,  monnted  npon  a  piece  of  mirror;  an  interesting 
I>ieo«  of  workmanship,  showing  great  dexterity  in  coiling  the  snake. 

l^-wo  large  candelabras,  nrn-shaped,  cnt  in  bamboo,  heavy  diamonds, 
a^xi.d  leaves,  glass  branches  and  drops  bell-shaped ;  a  very  fine  piece  of 
-^wox*!:,  said  to  be  worth  $5,000  the  pair. 

JLxticIes  with  hollow  handles  and  others  with  throe  twisted  branches. 

A.  peculiar  glass  to  be  found  in  this  house,  and  said  to  have  been  in- 

^^ei&tod  by  M.  Monot,  one  of  the  proprietors,  is  a  shell  blown  of  black 

gls&ss,  having  a  copper-colored  inside-lining  thin  enough  to  be  trans- 

ptKTcnt.    This  is  presumed  to  be  a  metallic  oxidation  taking  place  while 

'tlie  article  is  blown.    Several  fancy  articles  made  of  different  colored 

I^la,sse8  were  lined  with  this  metallic  coating,  and  looked  very  pretty. 

Very  large  crystal  bowls  cut  in  octagonal  diamonds  and  fillets  across 

tlie  face ;  scalloped  borders. 

A.  dark  ruby  dish  in  very  fine  color. 

Uarge  oval  and  round  bowls,  cnt  in  elegant  designs,  representing 
flo^wers  in  imitation  of  high-relief  clear  engraving. 

Jewel  boxes  in  colored  glass  made  of  two  round  shells,  mounted  in    Pnntin    rUm- 
giit  metal  and  decorated  in  enamel.  work». 

Decanters  and  goblets  completely  cut  all  over  the  surface  in  bamboo. 
Thin  muslin  goblets,  with  engraved  clear  border,  in  the  style  of  en- 
gine-lathe engraving  on  metal. 

Paperweights  in  millefiori  of  roses,  leaves,  and  fruit,  embedded  in     Notices  of. irti- 
lo^ps  of  clear  glass,  ^^^  exhibited. 

A  very  fine  deep  ceroid  green  bowl,  cut  in  flutes,  cross-cut  with  fine 
nilets,  and  decorated  over  in  clear  gold. 

Several  mnslin  bowls  with  colored  cut  and  twisted  serpent  stems. 
A  rose-colored  vase  with  yellow  metallic  flakes  in  the  mass;  a  fine  con- 
ti-ast 

Thin  blown  crystal  goblets  and  decanters,  decorated  and  gilt  in  the 
I^ersian  style. 

A  handsome  water  set  in  very  light  rose  color,  engraved  and  cnt. 
Two  deep-blue  vases,  engraved  and  cut. 

A  namber  of  vases  in  the  Bohemian  style,  decorated  in  enamel  and 
gold ;  well  done. 

Clear  amber  articles,  with  light  designs  in  white  enamel ;  the  effect  is 
^«iy  pretty. 

Articles  of  crystal  with  amber  outside,  cut  and  engraved ;  also  very 
^^^adsome. 

liquor  caskets  mounted  in  gilt  frames,  with  bottles  and  glasses  cut 
*^  diamond,  the  frame  forming  a  canopy. 

^t  of  mnslin  glass  goblets  with  cut  stems  and  monograms ;  very 
^«>ly  blown. 

-*^lght  rose-colored  articles  engraved  in  depolish  and  clear;  a  beautiful 

-^  Jng  and  tall  goblet  of  amber  npon  white,  showing  parts  cnt  and 
^^*aved,  the  amber  color  covering  the  pieces  all  over,  even  the  cut 
^^^  engraved  parts ;  a  fine  specimen  of  what  can  be  done  in  the  way 
^  decoration,  even  after  the  article  has  been  cut. 
^"ases  of  handsome  black  glass  decorated  in  enamel. 
^^  paper  weight,  containing  a  lizard  of  colored  glass,  which  had  been 
^"^  in  several  parts  before  being  inclosed  in  the  glass. 
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__r^^cR^__  The  engraving  of  this  house  cannot  be  compared  witl 
that  of  the  English  and  Austrian  sections.    To  remedy  th 

works.      ^      defects  shown  in  colored  glass  of  two  colors  superpose 

when  cut,  it  would  be  advisable  to  select  designs  whic 
leave  the  cut  parts  in  relief,  thereby  avoiding  the  unploai 
ant  effect  of  irregular  lines  caused  by  the  unevenness  of  th 
layers  of  glass.  In  the  works  of  this  house,  as  of  most  othen 
I  noticed  many  irregularities  in  the  cutting  of  fluted  article! 
the  lines  being  crooked  and  the  width  of  the  flutes  unevei 
I  do  not  think  that  patterns  cut  or  engraved  in  clear  n 
lief  arc  pretty ;  the  designs  are  confused  by  the  reflectio 
of  light,  and  to  appreciate  tbis  work  one  must  get  close  t 
the  articles  in  order  to  distinguish  the  outlines  of  the  pai 
terns.  The  diamond  cutting  of  this  house  is  excellent,  an 
the  glass  of  a  very  good  quality. 

LlSMMltO    Sl 

CosBon's     glaaa-         LI8SAVTE  d  COSSOITS  GLASS  WORKS  at  AuberviUiert,  near  Paris. 
works. 

This  firm  also  made  a  fine  exhibit.    The  principal  notici 
able  articles  were : 

Articles  exbib-  A  large  number  and  variety  of  their  seltzer- water  bottles  of  wbi 
and  colored  gloss — bine,  ecroid,  amber,  ruby,  and  other  colors — cut,  e 
graved,  and  gilt.    The  colors  are  all  very  good,  especially  the  amber. 

Large  black  glass  vases  decorated  in  gold,  Japanese  stylo. 

Lamps  with  incrustations  of  colored  and  pearl  ornaments  on  bla«i 
glass,  Japanese  figures  and  pearl-colored  flowers  in  relief. 

Large  gas-reflectors  of  colored  glass,  decorated  and  plain. 

Opal  globes  and  reflectors  molded  in  convex  ribs. 

Vases  in  light-blue  glass,  painted  in  black,  so  as  to  show  the  bV 
through ;  a  very  pretty  effect. 

Two  very  large  urns— one  blue,  the  other  rose-colored— 4^  feet  hi^ 
made  of  three  pieces. 

Large  globes  in  opal  and  white  glass,  etched  in  dcpolish,  2^  feot  hi^ 
also  a  large  etched  globe,  egg-shaped,  2  feet  high. 

A  couple  of  vases  in  white  crystal,  decorated  in  white  enamel ;  ncm 
very  successful  attempt. 

Mid*iare  vMcs**     ^^®  colorcd  glass  of  this  honse  is  very  good,  especiiMc! 

the  black.    This  house  had  the  largest  vases  and  globes 
the  French  section. 

Wallfirysthnl  sOCltXt  ANONTME  DES  VEBRERIES  RJ^UNIES  DE  WALL^RTSTXT^ 
WOTksi  ^^  PORTIEZTX,  at  Wallerytthal  {Altace- Lorraine)  and  Portieux  {Yotfjee). 

Hair.flintgixuM.  This  establishment  manufactures  half-flint  glass,  and 
one  of  the  few  establishments  exhibiting  pressed  glass.  Ti: 
striking  articles  are  a  variety  of  candlesticks  in  differev 
colored  glass;  blue  amber,  ceroid,  etc.  This  pressed  wa* 
is  inferior  to  our  own,  but  is  some  of  the  best  shown  in  tti 
French  section. 

Articles  oxliib-     A  large  exhibit  of  goblets,  decanters,  tumblers,  etc.,  cut  in  sho^ 
^^^'  flutes,  such  as  are  used  in  all  the  restaurants  of  Paris. 

Plain  blown  articles,  with  light  engravings. 
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Two  large  vases,  with  bronze  feet  decorated  on  a  background  imitat-        vraxce, 
ias  l>ronze,  with  fillets  in  dead  and  clear  gold. 

Opal  vases  mounted  in  gilt  metal  and  decorated ;  a  good  contrast.  WalWrysthHl 

X^arge  vase  with  metal  gilt  mounting  and  handles,  also  a  gilt-metal  works.  *^ 
at  the  base,  decorated  with  birds  and  nests  in  relief,  looking  like 
ished  tin  ornament's,  cemented  or  melted  upon  the  snrfiioe  of  the 


set  of  vases  with  covers  decorated  in  dead  nilver.  ,^  Articles  exhib- 

ited. 
X.*arge  candelabra  of  cut  glass,  with  flat  drops  out  on  the  angles. 

Opal  vases  decorated  with  gilt-metal  mounting. 

X^arge  black  glass  vases  decorated  in  raised  enamel  colors. 

JL,  variety  of  pressed  ordinary  articles  in  amber. 

A-  molded  set  showing  convex  ribs  and  deep  splits  across  the  ribs. 

pressed  glass  match-stands  in  black  glass,  with  raised  patterns,  upon 
•wbich  opal  beads  are  put  on ;  some  beads  in  dead  gold  and  others  in 
•wlxite  enamel ;  the  white  makes  the  best  contrast. 

The  color  of  the  glass  of  this  hoase  is  inferior  and  has  a^f^,f®''^j^  ®^J 
\cyvf  brownish  reflection,  which  is  unsigfhtly.    The  pressed  ^i^^^^jj^  *'»• 
^vra^ie  is  mach  below  the  standard  of  American  glass ;  the 
mold  marks  are  quite  perceptible,  and  the  goods  have  the 
peculiar  greasy  and  wavy  surface  of  pressed  ware.    The  pro- 
prietors of  these  works  were  very  much  pleased  with  the 
-A^merican  pressed  ware  the  writer  had  on  exhibition  in  the 
A^merican  section.    Were  it  not  for  the  difficulties  created 
t>y  tbo  French  tariff,  American  pressed  glass  could  be  ex- 
ported to  France  with  advantage. 

This  firm,  as  I  mentioned,  has  two  glass  works.    Those    The  pbmt. 
of  Vall^rysthal  have  two  Siemens  furnaces,  with  12  pots 
^3<Jh,  a  Boetius  furnace  with  10  pots  and  another  Boetius 
^'injace  with  G  pots.    These  works  employ  920  workmen. 
The  Portieux  Works  have  three  Siemens  furnaces,  of  12 
P^ts  each,  and  715  workmen.    All  these  furnaces  use  coal, 
"ifty-two  thousand   eight   hundred  pounds  of   glass  are 
''^^Ited  every  day.    Colored  and  white  glass  is  manufact-    Prodacts. 
^^^^  into  table  and  other  hollow  wares,  pressed   in  all 
^^ttems.    The  cutting-shop  machinery  is  put  in  motion      Catting  ma. 
^y  bydraulic  motors  and  by  steam.    The  buildings  are*^    *^^' 
^^Ually  one  story  high,  with  glass  roofs.    Five  hundred  and 
^^enty  workmen  are  employed  in  these  shops. 

Ilie  engraving  is  done  with  the  wheel  and  hydro-fluoric    Engraving. 
?^i^.    The  firm  is  about  putting  up  a  sand-blast  apparatus,    sandbiiiet 
^  J^e  decorations  are  made  by  the  printing  process  or  by 
^^xxd,  and  are  fired  in  a  muffle. 

,^^  l^his  firm  has  ordered  a  press  and  a  set  of  molds  from  a         Amencao 
it^tsburgh  maker,  thereby  recognizing  the  superiority  qj °*°^^°2p^**- 
lerican  pressed  glass  {vide  infra). 
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FBANCB.  OBISTALLERIE  DE  SEVRES,  A,  LANDIEB  d  HOUDAJLLS. 

wOTkT*    glass-     This  factory  is  also  situated  a  short  distance  from  Pari 

and  is  one  of  the  houses  which,  like  those  previously  me 
tioned,  has  much  to  be  commended  in  its  exhibits.  Tl 
principal  articles  worthy  of  notice  were: 

Articles  exbib-     A  number  of  very  thiu  blown  decanters,  sugar  bowls,  goblets,  et 
*^'**  with  hollow  bandies  and  stoppers. 

A  large  vase  of  opal  and  green  glass,  crackled,  the  opal  spots  pi 
dominating  and  the  green  showing  only  in  small' spots. 

A  basket  of  opal  and  green,  showing  squares  of  green  glass  betwe 
opal  fillets ;  very  handsome. 

A  large  variety  of  finely  cut  table  services. 

A  very  fine  vase  of  opal,  ruby,  and  white  glass,  cut,  showing  o\ 
squares,  ruby  fillets,  and  clear  glass  squares,  the  foot  cut  showing  t 
ruby  and  clear  glass  and  the  fillets  in  opal. 

Vases  executed  in  the  same  style  in  clear  opal  and  green  spiral  di 
monds.    This  effect  is  evidently  produced  by  cutting    away  certa 
layers  and  leaving  the  others — a  stylo  of  cutting  which  can  readily 
done  with  very  thin  coatings  of  colored  glass,  leaving;  the  article  wi 
an  apparently  even  surface,  owing  to  the  thinness  of  the  coatings. 

A  very  large  oval  bowl  in  crystal  and  deep  blue,  beautifully  cut 
diamonds. 

Solid  baskets  of  crystal  in  one  [licce,  with  the  handle  cut  out. 

Blue  and  gilt  vases. 

A  very  large  crystal  candelabrum,  with  six  branches  very  heavily  • 
in  diamonds  and  bamboos,  handsomely  out  drops ;  one  of  the  larp: 
pieces  of  the  Exposition. 

A  variety  of  richly  cut  glass  ware,  some  with  heavy  knob  borcj 
and  others  with  very  deep  splits  and  diamonds. 

A  large  piece  of  green  aventurine  glass,  made  with  sesquioxidc 
chrome.  This  aventurine  is  harder  than  the  Venetian ;  the  distrK 
tion  of  the  green  spots,  however,  is  as  irregular  as  in  the  yellow  a^ 
turine.  I  do  not  think  that  this  green  aventurine  will  ever  be  I3 
to  any  great  extent,  as  the  contrast  between  the  body  of  the  glass  m 
the  green  crystals  is  but  slight.  Several  pieces  made  of  this  glass  w 
exhibited,  but  none  looked  well. 

Heavy  oval  bowl  in  ruby  upon  white  crystal,  handsomely  cut 
heavy  diamonds. 

A  variety  of  filigree  and  other  Venetian  wares ;  finely  executed. 

Vases  with  heavy  relief  clear  engraving  and  cutting. 

Articles  with  half-clear  engraving. 

Vases  of  dark  ruby  upon  opal,  with  handles  of  ruby  upon  white  ao 
base  of  the  same ;  a  happy  combination. 

Vase  of  crystal,  opal,  and  light  ruby  superposed. 

A  vase  of  light  ruby  upon  crystal,  engraved  very  deep  and  clear. 

A  large  variety  of  decorated  wares. 

QsAiity.  The  quality  of  the  iiint  glass  of  this  house  is  very  gooc 

with  the  exception  of  a  slight  tinge  of  gray.  The  colore 
glass  is  very  pure. 

.     ^  Paimior-Lft.  PAXNIER-LAHOOHE  d  CO.,  Parit. 

h  jcbe  &  Co. 

Two  very  large  decorated  vases,  mounted  in  gilt  metal,  for  oandel 
bra,  with  branches  in  metal,  foot  cut  with  clear  and  depolishod  dei 
engraving ;  price,  $1,000  a  pair. 
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A  very  long  trumpet  glaw,  7^  feet  Mgh,  engraved  in  clear  flowers.  waascm, 

A  l&irge  variety  of  white  and  colored  goodt).  engraved  in  relief.  Pannior-Lo- 

Decanters,  blown  with  inside  bamboos.  ^^^  *  ^**- 

Jiigs,  with  tears  of  white  and  blue  glass  over  the  face — a  very  ngly 
pattern y  in  imitation  of  Arabian  glass. 
Vases  with  handles  attached  to  each  side  and  bent  over  together. 

Decorations  in  raised  enamels  on  different  kinds  of  wares. 

A  vase,  mby  upon  white,  engraved  in  depolish ;  very  handsome. 

A  flcwer  vase  of  two  joined  trimipets,  with  painted  bodies;  worth  (140 
a  pair. 

Vases  decorated  with  metallic  ornaments  in  relief  in  the  antique 
style. 

A  few  pieces  of  Venetian  glass  ware. 

DOMONT,  8AUVA0B0T,  <i  00,,  ParU.  Domoot.    San- 

VSg60t  A  UO. 

Largo  prismatic  blocks  of  glass,  very  free  from  stries  and  bubbles^  but 
low  in  color. 

The  usual  ordinary  glass  ware  for  restaurants. 

Blown  and  cut  Venetian  articles  in  white  and  colored  glass. 

Three  branch-stemmed  articles ;  well  executed. 

A  few  decanters  decorated  with  spiral  colored  threads,  put  on  widely 
apart. 

A  decanter  of  amber  upon  crystal ;  the  combination  makes  a  very 
pretty  and  brilliant  light-amber  color. 

A  few  articles  with  English  shell  handles,  but  badly  put  on  and  very 
i«Tegnlar. 

Light  blown  articles  with  convex  ribs,  twisted  in  finishing. 

Moalin  thin  glasses,  decorated  lamps,  etc. 

The  goods  of  this  house  are  only  ordinary  and  deserve  no 
Special  notice. 

Aabriot-Bons- 
AUBRIOT.SOU88AUX,  OUOHBLET,  «§  00.  Olairey  (Votgea).  aaax, Cachelet  & 

Co. 

A  large  number  of  tumblers,  decanters,  sugar  bowls, 
flagons,  liquor-sets  in  half- muslin  glass,  principally  cut  in 
flutes. 

80HMID  d  DU  HOUX,  Faint  (Mnue).  Sohmid  A,  Dn 

Jaoax. 

A  variety  of  pressed  goods,  sugar  bowls,  saucers,  candle- 
sticks, fruit-dishes,  and  the  usual  common  restaurant  wares. 
The  pressing  of  this  house  is  quite  inferior,  full  of  wrinkles 
*^d  mold-marks,  and  the  glass  of  inferior  quality.  The  only 
article  worthy  of  notice  Wiis  a  liquor-stand,  with  four  united 
^mpartments,  having  glass  cocks  fitted  in  each. 

BOISSIJ^RE  <i  FILS,  Oatt  (Onu).  Soii?***'**"     ^ 

Chemical  and  druggist  ware.    A  peculiar  patented  de- 

^^ter,  blown  with  an  open  bottom ;  the  bottom  piece  is 

P^'^^ed  separately,  with  a  projection,  around  which  is  placed 

^bber  ring;  this  bottom  piece  is  forced  into  the  decanter, 

-  ^^  ^y  its  pressure  against  the  sides  makes  a  water-tight 

•^^^t.     Also  a  four-compartment  decanter,  with  separate 

^^^^pers,  a  large  glass  still,  and  candy  jars. 

17  p  R ^VOL  3 
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FBANCB.  TBXrVE  E.  A.  OUERKBB,  Ofoiamare  {Meurth^t-Ua$dU.) 

E.  A.Guerner.  Plain  vases  in  colors,  some  ruby  on  crystal,  green  c 
crystal;  dark  blue  vases  painted  and  ornamented;  cut  at 
pressed  table  ware.    Most  of  the  goods  of  an  i  nferior  quali 

Perfumery  bottles,  druggist  and  chemical  ware,  preser— * 
jars  and  glasses,  flasks,  etc.  Nothing  remarkable  exceptzz: 
peculiar  means  of  stopping  bottles  by  the  use  of  an  invert 
cup-shaped  top,  which  is  made  to  cover  the  stopper.  Aroi 
the  neck  of  the  bottle  is  placed  a  rubber  ring  in  a 
the  cup  is  pushed  over  the  ring  and  thereby  forms  a  tij 
joint. 
Pumaces.  The  works  of  this  firm  use  a  furnace  of  their  own  iQV« 

tion,  burning  coal  for  melting  and  wood  for  working, 
melt    in   11   to  12  hours  9    pots,  containing    about 
pounds,  with  an  expenditure  of  28  to  30  lbs.  of  coal.    Tl 
use  cast-iron  and  wooden  molds.    Each  set  of  workmeiM. 
composed  of  two  blowers,  a  finisher,  and  a  carrier  boy  ^ 
of  these  sets  work  on  the  furnace,  say  56  hands,  mak:i^ 
per  day  twenty  to  twenty -five  thousaml  pieces. 

Loir©  &  Rh6ne  OOMPAONIE  OJ^N^BALE  DE8  YEBBERIESDELA  LOIBE  ETDUBH^.^% 
glass-works.  Bive-de-Oier. 

A  lot  of  pressed  ware,  principally  tumblers,  ver^-  tlii  ^ 
and  pressed  very  badly.    A  large  assortment  of  plain  bio 
and  cut  restaurant  wares,  cut  pretty  regularly.    An  imme 
decanter  cut  in  punties  and  squares  of  cross-cut  diamoD 
the  cutting  done  very  finely. 

M.A.Ooyen.  Jf.  A.  COTEN,  Pari*. 

Bottles  stoppered  by  means  of  screw-threads  press^^ 
upon  the  neck,  fitting  a  cap  having  a  corresponding  scre^^* 
and  containing  an  elastic  washer  inside — a  well-kno\^i^ 
system  in  this  country;  yet  it  is  heralded  by  this  mak^* 
as  a  great  novelty,  having  required  the  making  of  sevei 
new  tools,  which  he  claims  to  bo  patented.  The  sai 
system  of  closing  is  applied  to  the  bottom  of  bottles,  whi( 
are  screwed  to  the  bottle  and  made  tight  by  a  washer. 

tC.  Ltt Blanc.  O.  LE  BLANC,  Paris. 

Black  glass  vases,  decorated  and  gilt;  also  crystal  vas^^ 
of  the  same  style ;  ordinary  pressed  ware  of  the  usual  i^^ 
terior  quality ;  common  restaurant  tumblers  and  decanter^^ 
a  seven-compartment  bottle  and  deceiving  doubled-sid^^ 
goblets. 

I  regret  very  much  that  I  have  not  been  able  to  procu 

cuts  of  the  beautifully  shaped  glass  ware  of  France. 
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Plate  glass.  vbaxob. 

The  principal  plate-glass  manofactory  of  France,  the     PtaugUu$, 
^'^StMsiM  Anonyme  des  Manufactures  de  Glaces  et  Produits 
Chimiques  de  St.  Gohain^  Ghauny^  et  Cirey,^  owns  the  works  of 
St.  Gobain,  Chauny,  Cirey,  and  Montlucon,  in  France,  and 
IMTannheiin  and  Stolberg,  in  Germany.    There  are  two  other  stoobainpiate- 
fiaetories  besides  at  Jeumont  and  Aniche.  ^      ^**'  ** 

The  following  plain  white  and  silvered  plates  were  exhib- 
ited by  these  firms : 

Pounds. 
8t.  Gobain :  1  plate  21.15  feet  x  13.48  =  285.10  square  feet,  white, 

-^^  in.  thick 1,673 

St.  Gobain :  1  plate  17.90  feet  z  9.94  =  117.92  square  feet,  silvered, 

^  in.  thick 770 

Jerunont:  1  plate  17.81  feet  x  11.51  =  205  square  feet,  white, 

A  in.  thick 1,100 

Jeumont :  1  plate  17.22  feet  x  10.82  =  182.12  square  feet,  silvered, 

^  in.  thick 770 

Aniche :   1  plate  15.76  feet  x  10.43  =  164.38  square  feet,  white, 

-ft  in.  thick 660 

Aniche :   1  plate  14.76  feet  x  9.05  =  132.58  square  feet,  silvered, 

-ftiD.  thick 5.50 

The  St.  Gk)bain  works  furnished  a  number  of  mirrors  to   Mirrors. 

tlie  new  Grand  Opera  of  Paris;  among  others  one  21.29 

X  9.67  feet;  others  from  45.12  to  52.48  feet  long.    In  the 

Exhibition  of  1855  the^e  works  exhibited  a  plate  17.61  x 

11.02  feet  =  194.06  superficial  feet.    The  Cirey  works  had 

one  of  199.06  superficial  feet.    In  the  Exposition  of  1867 

the  St.  Gobain  works  had  a  plain  plate  19.97  x  11.58  feet  = 

208.90  superficial  feet ;   Cirey  one  of  21.50  x  10.59  feet  = 

227.68  superficial  feet. 

St.  Grobain  also  exhibited  T^-inch  thick  plate-glass  for    Piato  window. 
Endows,   weighing    only  22   to    26    pounds    per    square*^*"' 
^cter;   thick  polished  slabs,  such  as  were  used  in  the 
aqnarium,  7.56  feet  long  by  2.60  feet  wide,  •^,  Hj  H  i^ch 
^ick;   a  series  of  silvered  reflectors,  deck-lights,  bull's    Reflectors, 
^.ves,  plates  of  a  rough  cast  glass,  smooth  on  one  side  and      Koagh   oast 
^iTugated  on  the  other,  used  for  roof  covering,  weighing 
^boQt  27  pounds  per  square  meter,  from  1  to  |  inches  thick. 
-^^  designs  on  the  surface  consist  of  fine  parallel  corruga- 
j?^^8  or  small  and  large  corrugated  and  plain  lozenges. 
"*^6  large  lozenges  are  used  as  a  substitute  for  painted  or 
^*^tied  glass  in  churclies  for  economical  reasons.    The 
^^^11  lozenges  are  used  for  partitions,  door-panels,  windows, 
^^^ered  yards,  hot- houses,  roofs,  etc. 

^lliey  also  make  glass  tiles,  pressed  in  imitation  of  the  clay   Giaw  wie*. 
^**^€le.    These  tiles  are  used  for  roofing  and  are  molded  in 
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FRAMCK.      such  a  shape  that  they  can  bo  laid  alongside  of  one  another, 

piaugia»$.     making  tight-fitting  joints  without  any  cement  or  mortar; 

i^MwSrkB^^it  takes  13  tiles  to  cover  a  square  meter;  each  tile  weighs 

Glass  tiles,      about  5  J  pounds. 
sii^^"  *^^*     Glass  flooring  made  of  flags  or  slabs  of  rough  cast  glass 

are  also  manufactured  in  large  quantity  by  these  works ; 
they  consist  of  pieces  6  x  If  inches  thick,  11  inches  long,  and 
weigh  165  pounds  per  square  meter ;  the  upper  surface  is 
generally  molded  in  diamonds.  Pavements  of  glass  are 
also  exhibited ;  these  are  made  in  the  same  style  as  the 
slabs,  with  the  upper  surface  molded  in  diamonds,  but  are 
much  thicker,  and  are  intended  for  pavements  for  carriage 
ways.  They  are  made  of  cubes  of  about  6x5^  inches,  and 
weigh  each  19.80  pounds ;  they  are  sold  by  weight.  Bough 
slabs  are  also  made  of  6.56  x  2.65  feet,  varying  in  thickness 
from  -^  inch  to  1^  inches ;  weight  from  213  pounds  to  492. 
Light-house  TIlis  Company  also  exhibited  all  the  different  rough  cast 
glasses  used  in  the  manufacture  of  light-house  apparatus, 
such  as  rings,  parts  of  rings,  and  rough  lenses.  As  a  speci- 
men of  the  thickness  that  can  be  given  to  cast  glass,  there 
was  shown  a  disk  4.03  feet  in  diameter  by  S^  inches  thick, 
weighing  more  than  1,320  pounds.  This  disk  is  an  exact 
duplicate  of  the  one  offered  to  the  French  Observatory  to 
make  a  mirror  for  their  large  telescope, 
tii^e!"^  *^*°  As  curiosities  this  company  exbibited  some  chrome  aven- 
ooioredgSiss*'^^*'*^^"®'^®'^^^^^^^^  glass  and  glasses  differently  colored  by 

metallic  oxides.  Also  a  number  of  beveled  pieces  of  plate 
glass  with  holes  drilled  at  both  ends  for  inserting  screws. 
These  plates  are  used  for  facing  doors  where  the  hand  usually 
presses  them  in  opening  and  shutting,  so  as  to  prevent  the 
paint  from  getting  soiled. 
ceM  of  KShiigOT^  The  silvered  plate  of  Aniche  is  said  to  have  been  silvered 
Boo  vet.  |jy  ^  patented  process,  by  M.  Kuhliger-Bouvet,  82  Bue 

St.  Martin,  Paris.  This  firm  also  exhibited  a  large  number 
of  cylinders  for  window  glass ;  fluted  glass,  thin  and  thick, 
plain  and  depolished ;  ship's  deck-lights ;  door-plates,  cat 
beveled ;  also  roofing  tiles  made  of  blown  and  curved  glass, 
with  a  turned-up  ear  for  fastening  them ;  these  tiles  when 
laid  imitate  the  ceramic  tile  roofing. 
quamyS^KSSch  ^  ^  ^^®  quality  and  perfection  of  work  of  the  Frenc"^ 
plate  glass.        plate-glass  works,  it  is  hardly  necessary  to  say  anything,  s 

it  is  a  well-known  fact  that  French  plate  glass  has  an 
surpassed  and  world-wide  reputation.  The  same  may 
said  of  their  other  qualities  and  styles  of  glasses. 
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Window  glass.  ""^^^ 

The  display  of  window  glass  in  the  French  section  was  window  giau. 
very  full,  and  represented  a  state  of  advanced  manufacture 
eqisal  to  any,  both  in  plain  and  colored  glass. 

IM.  A.  Pelletiee  et  ses  Fils,  of  the  Saint  Just  Glass ,  ^-  ^  ?!"^*! 

'  &  Sons,  St  Jtist 

'Works,  had  a  very  full  and  handsome  display,  consist- obss  worka. 
ins  o^  *  number  of  very  large  cylinders  in  plain  white  and 
different  colored  glass,  green,  yellow,  blue,  pink,  ruby,  opal,  orS^yUn*d^*' 
pxrxple,  and  greenish  blue,  all  of  very  fine  and  pure  quality; 
also  large  sheets  of  the  same  colored  glass.    A  fine  assort- 
ment of  etched  sheets  of  pink  and  green  on  white  depol- 
islxed  ground.    A  very  fine  sheet  of  amber  glass,  with  dark   Etched  sheets. 
ralDy  surface,  etched  by  acid,  the  amber  side  depolished — a 
very  fine  piece  of  work,  and  a  happy  combination  of  colors. 
Specimens  of  different  colored  glass  with  the  surfivce  cov- 
ered over  with  powdered  glass,  looking  like  rough  sand  paper,  j^dersurfece 
Tbis  powdered  glass  had  been  pressed  enough  to  make  it 
aclhere  to  the  surface  of  the  object.     A  small  sheet  of  opal 
glai8s  upon  white,  with  certain  designs,  ground  and  filled  in    Opai  sheets. 
with  gold,  the  back  of  the  glass  being  covered  with  a  pro- 
tecting surface.    A  large  clock  dial  of  opal,  very  handsome ;    Clock  dials, 
ailso  handsome  shields,  engraved  and  painted.    Nearly  all 
tite  cylinders  exhibited  in  colored  glass  had  a  background 
^^  white  glass.    A  large  dial  of  black  glass,  very  beautiful. 
Slxeet-glass,  white  ground,  covered  with  violet,  cobalt  blue,  gh«^?^^^'^'^^*" 
^^'^d,  opal,  gold,  pink,  ordinary  blue,  etc.    Also  other  sheets 
^^  opal  upon  yellow,  opal  upon  green,  and  opal  upon  pur- 
Pl^  all  very  pretty.    Sheets  of  dark-amber  colored  in  the 
'^iass,  very  fine. 

Benard  P£:be  et  Fils  &  Co.,  of  the  glass  works  of  Rena«i,sons& 
^^resnes,  exhibited  different  thicknesses  of  window  glass, 
'"tuning  from  the  thinnest  up  to  very  thick  plates — some  window  plate*, 
plain  and  others  depolished — ^blown  glass  curved  tiles  for 
■■^ofing.    This  firm  exhibited  very  long  and  verj'^  large  cylin-  a^^^  curved 
^^rs.    I  could  not  get  the  sizes,  but  they  were  fully  equal 
^  those  described  in  the  Belgian  exhibits.    They  also  ex- 
*^^^ited  common  wine  bottles. 

^OGrT  FsisRES  ET  Lemaibe,  of  Aniche,  also  exhibited   rogt  Bros.  & 
^^^y  large  cylinders,  plain  and  depolished,  same  as  thepre- 
^^^ding  firm. 

SoCl6T:fi  ANONYME  DES  VEEEERIES  D'HiSnIN-LI^TARD,         d'H6iiin.Li6- 

^^  {^aS'de-Calais),  had  on  exhibition  colored  sheet  and  cylin-  *    ^  ^^^^^  ■• 
r^^  glass  in  blue,  bright  violet,  brown,  red-violet,  and  green- 
^^U  violet,  light  and  deep  yellow,  Isly  green  (a  bluish  green).    Colored  cyiin. 
^^^^^^gated,  sheet,  and  cylinder  glass.  "  *^' 


era. 
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^^^c^'  COMPAGNIE  O^N^BALE  DES  VEBBERIES  DB  LA    LOIB 

Window  giau.  ^^  p^  Eh6ne,  at  Eive-de-Gier,  exhibited  a  very  tine  lot  ( 

Loiro  &  Rhtoe       ,         ,       . 

glassworks.  colored  wiudow  glass  in  very  good  colors ;  also  several  cy 
inders  of  blue,  yellow,  dark  green,  and  ruby,  of  very  goo 
quality. 
Lemairo  Broth-  Lemaiee  FuiJBES,  at  Aniche,  fomislied  the  sheet-glag 
for  the  Exposition;  they  had  a  good  show  of  plain  windo 
glass  and  corrugated  sheets.  This  firm  exhibited  a  mirw 
said  to  have  been  ^* silvered"  without  preparation.  Tl 
reflecting  surface  looked  very  somber,  much  darker  than  tl 
mercury  amalgam  or  silver  coating. 

E.  Panneniier       E.  PABMENTIEB  &  Cc,  at  FreSUCS,  M.  DELILLE   &   C 
&  Co.  '  ' 

at  Aniche,  were  also  exhibitors  of  very  good  quality  of  pie 
and  corrugated  sheet  and  cylinder  window  glass. 

RiciianneBros     EiOHABME  FbJjbes,  of  Eivc-de-Gier,  exhibited  a  lot 
large  cylinders  in  plain  glass,  7.21  feet  high,  .94  feet  in  di^ 
eter;  another  G.56  feet  high,  1.11  feet  diameter. 

A.Catherino.  ^,  CATHERINE,  of  Paris,  exhibited  a  sheet  of  glass  co^i 
with  '^  vitrified  stoue  ware,"  said  to  perfectly  intercept  1 
rays  of  the  sun,  and  not  to  stain  with  grease.  To  all  ; 
peai'ance  it  looks  like  an  ordinary  depolished  sheet. 
n^^'^'^^^  Baboneau,  of  Paris,  had  a  large  assortment  of  clc 
shades  in  white  glass,  round,  oval,  and  flattened,  of  "ve 
good  quality,  clear  and  thin ;  also  colored  glass  in  sheets 
blue  and  other  colors,  plain  and  depolished ;  a  very  ft 
plate  of  black  glass,  very  perfect. 

A.N.Mitoii.  ^  ^  MiTON,  Paris,  had  an  exhibit  of  pincushioi 
and  artificial  flower  stands,  made  of  solid  gla^s,  cut  and  e 
graved,  some  in  plain  white  and  others  in  flashed  colore 
glass,  the  whole  covered  over  with  square  heavy  glass  cov^ 
or  shades.  The  forms  were  varied,  some  round  and  otbe^ 
square.  These  stands  looked  very  handsome,  and  are  qui 
ornamental. 

Mirron.  MifTOrS. 

Fine  display.  The  display  of  mirrors,  with  decorated  and  ornaments 
frames  made  of  glass,  gilt  and  black  wood,  was  very  extefl 
sive  and  very  fine.  The  workmanship,  as  a  general  thing 
was  faultless,  and  the  designs  and  patterns  of  the  frames  i 
very  good  taste. 
The  principal  exhibitors  were: 
^A-  Maagin-     q    ^   Maugin-Lesub,  of  Paris,  who  made  a  magnif 

cent  display  of  beveled  mirrors  set  in  frames  of  glass,  ca 
and  engraved,  with  detached,  handsome  patterns,  fastene< 
over  the  frames  by  means   of  screws  covered  over  wit 
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pressed  glass  heads,  hiding  the  screw-heads.    These  mirrors 
were  silvered  by  the  Lenoir  process,  without  the  use  of  mer- 
cary  or  tin.    A  variety  of  handsome  hand-glasses,  engraved 
and  cut    A  large  mirror  frame  made  of  cut  and  fitted  strips 
of  blue,  ruby,  and  gilt  glass,  handsomely  cut  and  engraved. 
This  house  displays  rare  artistic  taste  iu  the  goods  exhib- 
ited.   I  was  not  asked  to  look  upon  any  frames  with  the  un- 
fortunate leafage  ornamenUit  ion  of  the  Icalian  section  among 
tlie  goods  of  this  house.    Iu  fact,  none  of  that  style  of  deco- 
ration could  be  seen  in  the  French  section. 

1>.  Bb^mabd,  of  Paris,  besides  exhibiting  a  number  of 
^ely  beveled  cut  mirrors,  set  in  glass  frames,  finely  cu- 
rved and  cut,  had  a  handsome  and  attractive  cut-glass 
fr«*nie,  containing  a  clock,  a  barometer,  and  a  thermometer, 
the  whole  front  being  made  of  glass  except  the  hands  of  the 
dock. 

There  were  also  to  be  seen  small  plates  of  glass,  cut  in 
*^vel8,  with  handsome  engraved  borders,  used  as  phot/O- 
^^^'^ph  frames. 

LoEEMY  &  Rochet,  of  Paris,  exhibited  a  parlor  cup- 

^ard  with  mirror,  being  made  entirely  of  silvered  plate- 

^'a^s  x>^nels,  with  decorated  shields  handsomely  cut  and 

^^erraved.    This  piece  of  furniture  was  also  lined  inside 

^*^tirely  with  silvered  plates,  with  the  exception  of  the 

^'i^lves,  which  were  of  plain  plates.    This  buffet,  or  cup- 

*^o^rd,  was  surmounted   with  a  beautiful  beveled  mirror, 

'^^V'ing  a  plate-glass  frame  plated  with  slabs  of  blue  glass 

^»^cl  silvered  white  glass,  cut,  engraved,  scalloped  border, 

^t:o«    This  magnificent  but  rather  fragile  object  was  said  to 

worth  $1,000. 

IM.  Hazakd,  of  Paris.    A  fine  display  of  glass  mirror 

.mes,  cut  and  engraved.    Among  others,  I  noticed  one 

^^t:h  a  heavy  diamond-cut  border,  another  with  a  blue-glass 

^^xti  and  engraved  border.    These  frames  are  mostly  orna- 

^^^nted  with  clear  and  depolished  engraved,  silvered  and 

^l^arglass  plates. 

ItfAx  J.  FucHS,  also  of  Paris.  A  variety  of  toilet  boxes 
*^^^^e  of  plate-glass  panels  ;  hand-glasses ;  cut,  beveled,  con- 
^^^j  and  concave  mirrors  ;  hand-glasses  with  enamel  deco- 
^*^ted  borders  in  handsome  designs. 

C  Martin,  Paris.  A  beautiful  glass  mirror  with  bufiet 
underneath,  the  panels  of  which  are  made  of  convex  clear 
plate,  the  bottom  of  this  buffet  made  of  a  silvered  mir- 
^^-     A  very  artistic  and  handsome  piece  of  1  urniture ;  price 
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»^^cg-  Veuye  Guenne  et  Gilquin,  Paris.    Besides  tl 

Mifrun,      handsome  mirrors  set  in  glass  and  gilt  wooden  fran 

^^ennfi  ic  Gil-  ^^  j^^^  quite  a  number  of  handsome  toilet  boxes 

plate-glass,  mounted  in  gilt  metal  frames.   Also,  a  so 
lisk  in  solid  glass,  cut  in  imitation  of  the  monomeii 
Place  de  la  Concorde. 
ot?Sminw8*^*'     ^®  following  Were  also  exhibitors :  C.  Buquet, 

F.  J.  Baulard,  P.  M.  Gompain,  Schick- Weiler,  A.  Mi 
Girardin,  H.  Boucher,  E.  Paillard,  E.  Oarpentier,  E. 
A.  Benda,  all  of  Paris.  Their  exhibits  consisted  of 
mirrors  set  in  plate-glass  frames,  depolished  and  wi 
engraving,  plated  over  with  cut  pieces  of  plate  glass,  i 
colored,  or  clear  white ;  glass  irames  decorated  in  tl 
style,  but  having  a  black  background  showing  thro 
glass ;  wooden  frames  in  white  and  yellow,  in  de« 
black,  in  carved  wood,  painted  white  and  gilt  5  mim 
bined  \vith  buffets  or  cupboards ;  toilet  glasses,  s 
together  upon  a  stand ;  hand-glasses,  plain  and  dec 
and  common  mirrors  of  blown  plate,  set  in  plain 

frames. 
ikeor<uedgku$.  Decorated  glass. 

In  the  decoration  of  fancy  wares  with  enamel  a 
imitation  of  antique  glass,  the  French  seem  to  b 
ahead  of  all  other  nations,  excepting,  perhaps,  tl 
trians,  who  are  so  well  known  for  their  fine  decorate 
The  French,  however,  have  produced  some  work  in  1 
which,  I  think,  cannot  be  equaled. 

p.j.Brooard.  p,  J.  Brocaud,  of  Puris,  ouc  of  the  most  eel 
decorators,  exhibited  a  variety  of  vase«,  bowls,  plates 
flagons,  goblets,  beautifully  decorated  in  different 
enamel  and  gilded  borders.    These  wares  are  e 

Imitation  of  an- imitation  of  antique  glass,  Arabian,  Persian,  and 

tiqne  in  colored  ^i         o  7  7  7 

enamels  and  gild- They  are  principally  made  of  a  green  and  browi 
*""  glass,  with  raised  enamel  designs.  The  conception  j 
cution  are  in  the  highest  style  of  art,  and  though  1 
particularly  admire  this  style  of  decoration,  the  w< 
skill  of  the  maker  is  undeniable.  The  goods  exhibit 
nearly  all  marked  sold .  I  cannot  undertake  to  descri 
without  the  help  of  illustrations. 
<=^^*-  Gallic,  of  Nancy,  another  maker  in  the  same  1 

hibited  wares  decorated  in  the  same  style  as  Brocj 

oiu2S\n  ottameL  ^®  ^^^^  dccoKites  crj'stal  or  flint  glass  in  enam< 

with  handsome  engraving.    There  was  shown  a 
Arabian  vase  of  clear  glass,  with  cover,  decorated 
besqne,  finely  executed ;  vases  decorated  with  a  c 


I 


GLASS:   COMMI88IONEB  BLAKE.  265 

ti€Mi  of  engraving  and  enamel  colors.   The  work  of  this  house      ^*^<^ 
is  also  of  a  very  high  order.  D$eoraudgiast. 

^Albbbt  Pfulb,  Paris,  also  a  decorator  of  antique  glass,    ^^^^  ^^^^' 
sbowed  a  large  Arabian  vase  from  the  Alhambra,  copied 
firom  the  original  in  the  museum  at  Grenada;  a  very  fine   snameied  ob- 
pi^sce  of  work.    Bowls,  vases,  goblets,  cups,  tumblers,  all^®"**' 
d^^corated  in  enamels  of  different  colors,  and  in  clear  and 
gold. 
JS.  BoussEAU,  Paris,  had  on  exhibition  Venetian  glass   e.  RooMeau. 
)j  painted  and  decorated,  heavily  engraved  in  relief ;  odd- 
sl:B.2kped  glasses,  painted,  enameled,  and  gilt ;  oval  flattened   Venetian  ware. 
jxB.^  of  a  greenish  glass;  other  jugs  of  the  same  having 
sk    liole  in  the  middle  of  the  body ;  vases  with  blue  glass 
l>oiders,  and  tears  distributed  over  the  surfiBM^ 

IErnie,  Paris.    Large  flower  vases  decorated  in  enamels   Bnde. 
oT  various  colors;  a  dish  with  a  gold  ground,  a  central 
portrait,  and  fancy  border ;  toilet  boxes  of  bluish  gUiss, 
w^ith  painted  decorations. 

Ch.  Bbunetti,  Paris,  had  a  very  handsome  display  of  ch.Bmiietti 
enameled  decorated  wares,  consisting  of  colored  vases,  jugs, 
^mps,  etc.,  said  to  have  been  decorated  by  the  printing  pro-      Printtnepro. 
<5efi8.    The  execution  was  remarkably  fine,  but  it  is  supposed  *^  deoora&on. 
Uiat  the  defects  which  naturally  would  arise  in  transferring 
^^^A  been  corrected  by  hand.    Two  handsome  vases  of  opal 
^lass,  with  a  crystal  outer  coating,  containing  silver  metallic 
powder,  painted  in  heavy  relief  enamel  colors ;  vases  deco- 
^^ted  with  landscapes  and  figures,  the  work  wonderfully 
^eU  made;  bowls,  goblets,  decanters,  cups,  decorated  in 
I^ersian  style ;  ruby  pitchers  decorated  in  heavy  gold  and         Enaimied 
colored  enamels,  very  handsome ;  white  crystal  vases  with  ^^■"^^ 
enamel  borders  of  green,  gold  j  and  pink ;  white  crystal  light 
articles  decorated  in  very  light  designs  of  enamel ;  toilet 
boxes  decorated  and  set  in  gilt  frames ;  two  vases  of  black 
glass,  with  silver  i)owder  in  the  mass,  covered  over  with 
white  crystal,  decorated  in  enamel  and  dead  gold  fillets — a 
^ei*y  handsome  combination ;  black  glass  vases  with  enamel 
decoration  in  colors  and  gold.    The  decorations  of  this  house 

SnperiOF 

ore  very  handsome  and  superior  jn  execution.    I  wish  to  exeoatioii. 
^1  particular  attention  to  some  of  the  combinations  of  colors 

• 

^  the  wares  made  of  different  plated  glass.    The  ruby  and   q^^  ouoioeo 
^P^l  produce  a  very  pleasant  color;  enamel  colors  on  ruby «»*<«• 
^  also  very  handsome.    Black  vases  decorated  in  gold  and 
''^'seci  enamel  are  to  be  highly  praised.    Light  patterns  on 
^'^it^  crystal,  with  the  opaque  colors  of  enamels,  are  to  be 
^'^^iotiraged.    This  house,  by  its  fine  display  of  decorated 
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wares  by  the  printing  process  recently  introdaced  into 
DeeoratedgUut.  France,  has  shown  what  can  be  expected  of  a  system  which 
must  become  popular,  owing  to  the  low  price  and  compara- 
tive perfection  with  which  these  goods  can  be  decorated 
I  should  like  to  see  this  method  of  decoration  introducal 
into  this  country,  where  the  demand  for  decorated  ware  is 
already  great  and  rapidly  increasing,  and  where  the  defecU 
naturally  inherent  to  such  a  system  would  pass  unperceived 
with  the  great  mass.  In  my  opinion,  this  style  of  orna- 
mentation is  capable  of  a  wide  introduction. 

J.  B.  YiLLAUME,  Pantin,  had  a  very  handsome  exhibit 
of  etched  glass  with  hydrofluoric  acid,  consisting  of  table 
and  fancy  articles  on  plain  white  and  flashetl  glass.  Gob- 
Btohed  gia«8.  lets  of  blue  upou  whitc,  etched,  representing  the  celebrated 
Garpeau  group  of  the  Grand  Opera  front  5  views  of  the 
Trocad6ro  building  of  the  Exposition ;  portraits  of  celebrated 
men,  very  finely  done ;  globes ;  lanterns  in  flashed  colored 
glass;  a  looking-glass,. etched,  representing  the  wolf  and 
the  sheep,  with  an  etched  border,  the  whole  silvered  over 
aft^r  being  etched.  The  beauty  of  the  work  of  this  house 
was  another  example  of  the  handsome  ornamentation  that 
can  be  done  on  glass  by  the  etching  process.  I  was  par- 
ticularly pleased  with  the  different  tones  of  et<ihing  pro- 
duced OQ  the  same  object,  some  entirely  depolished,  others 
showing  dift'erent  degrees  of  clear  and  semi-clear  tones. 

other    French       A.  BUCAN   &   DUPONTIEU,  at  Crcteil ;    V.  BECKER,  Pan- 
exhibitors  of  dec-  ■  '  " 

orated  glae8  and  tin ;    G.   TEAUFFLER,   Pautiu  ;    BOIBBE    AlNlfe,   G.    PiNCK, 

M.  Jean,  and  Buglet,  of  Paris,  also  exhibited  very 
fine  enamel  decorated  wares,  such  as  vases,  goblets,  tum- 
blers, toilet-boxes,  jugs,  plate-glass  plaques,  looking-glass 
frames  with  enamel  decorated  borders,  candle  lusters, 
mounted  in  gilt,  and  silvered  metal  bobiches  (a  small  dis 
put  on  top  of  the  candlestick,  with  a  hole  bored  through  i 
to  admit  the  candle)  of  colored  glass,  cut,  gilt  and  enameled^ 

Paper  weights.  Paper  wcights  of  hollow  balls  filled  with  water,  containio 
a  man  with  an  umbrella.  These  balls  also  contain  a  whit 
powder  which,  when  the  paper  weight  is  turned  upsid 

^nse^namei  dowu,  falls  iu  imitation  of  a  snow  storm.    Vases  cove 

vases.  ' 

over  with  a  peculiar  purple  bronze-looking  enamel,  imitatin 
the  iridescent  colors  of  glass.    Silvered  vases,  glass  bullr 
and  candlesticks.    Bunches  of  grapes,  silvered  or  colo 
Opaque   Wgh-  insidc  in  blue,  green,  and  ruby.    Articles  decorated  in  opaq 
colors  in  very  high  relief    This  style  of  decoration  I 
well,  as  it  relieves  the  monotony  of  a  flat  surface, 
.graved  and  enameled  articles. 
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lam  iu  hopes  that  some  of  our  manofiaK^tarers  will  de-       wumcb. 
vote  their  attention  not  only  to  the  printing  process  I  men-  Decorated  gtat$. 
tioned  before,  but  also  to  hand  decoration  with  enamel 
colors.    Many  very  handsome  things  may  be  made  at  a 
moderate  cost.    I  especially  recommend  the  introduction  of  Attention    of 
this  style  of  decomtion  on  good  clear  white  and  bright-  ??frJ!ZSi?^dS 
colored  glass,  for  I  cannot  see  nor  appreciate  the  beauty  J^e  art.^™^°*^^  **' 
there  is  said  to  be  existing  in  handsome  decorations  put 
upon  smoke-colored,  dirty  green,  or  muddled  glass,  in  imita- 
tiou  of  antique  glass  ware.     The  French  and  Bohemians 
have  shown  us  what  can  be  done  with  good  glass,  and  I 
much  prefer  the  result  when  compared  with  the  Italian  re- 
productions of  antique  glass. 

English  manufacturers  have  waked  up  to  the  beauty  of 

the  enamel  decorations,  and  are  at  work  getting  out  patterns 

^or  them.    This  is  one  of  the  benefits  of  exhibitions,  and 

^telligent  nations  are  not  slow  to  see  and  adopt  improve- 

^euts. 

Olass  signs,  euutiiffnt. 

^^^other  use  to  which  glass  has  been  put  with  much  ad- 

^^*ntage  should  be  mentioned.    I  refer  to  ornamental  glass 

*^tters,  cut,  gilt,  painted,  and  decorated  in  handsome  pat- 

*^J^8.    These  letters  are  cemented  upon  plate-glass  and  are 

'^^©ii  for  signs.    They  are  made  in  plain  white  crystal  and 

^^^licd-colored  glass,  cut  in  diamonds  and  other  patterns, 

^^Veled  on  the  edges.    Pieces  of  glass  are  also  cut  in  the 

^h^pe  of  boots,  gloves,  shields,  crosses,  medallions — cut, 

^'^Sraved,  silvered,  and  gilt.    A  fine  assortment  of  these 

*^tt4}r8  was  exhibited  by  Messrs.  Petit,  Hodin,  and  Dewez,    Petit,    Hodin, 

^U  of  Paris.  ''• 

Decoration  of  window  glass,  "^^dJS'StaM*" 

The  decoration  of  window  and  plate  glass  with  enamel 
^^lors  is  also  extensively  carried  on  in  France,  with  very 
^^e  results.  1  have  classed  the  exhibit  of  Messrs.  L6mal-  L6mai-iiaquet. 
-^sfcquet  &  Co.,  of  Paris,  under  this  chapter  instead  of  win- 
^o^  glass,  as  I  think  it  more  properly  belongs  here.  This 
*^ouse  is  quite  celebrated  lor  the  beauty  and  fine  execution 
^^  its  work.  They  are  the  inventors  of  the  flattening  oven 
I  have  described  under  the  head  of  window  glass. 

They  exhibit  curved  plates  for  circular  street  lanterns;    Cnrred plate*. 
^^o,h  of  glass  covered  with  opal  enamel ;  pressed  glass  tiles; 
sheets  of  plated  glass  engraved  and  ruled  in  depolished    MftoUne-ruied 
^^^  by  a  machine  invented  by  themselves;  panes  etcaed 
^*^th  acid  and  silvered ;  large  panels  of  glass  in  ordinary 
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FRAKCB.  jjrray  enamel,  colored,  transparent,  and  opaque  colors;  a 
Deeoraud  vdn-  large  Variety  of  decorated  muslin  glass,  made  by  meclian- 
L^mai-Eaqnet  ^^^^  processcs  of  their  own,  which  enable  them  to  do  the 
work  at  very  low  prices*  While  in  Paris  I  visited  a  fieu^tory 
making  similar  enameled  glass  and  saw  the  simplicity  of 
this  branch  of  industry.  Yet,  in  this  country,  we  are  almost 
entirely  dependent  upon  foreign  manufacturers  for  the  fine 
enameled  sheet-glass  in  use  in  our  houses  and  public  build- 
ings. 

Enamel  eolon.  Enamel  COlOTS. 

A.mong  the  manufivcturers  of  enamel  and  transparent 
colors  I  may  mention : 

A.  Laoboix,  184  and  186  Avenue  Parmentier,  Paris, 
already  well  known  in  this  country  by  our  amateur  china 
decorators.  M.  Lacroix  had  the  kindness  to  invite  me  to 
visit  his  works,  and  showed  me  through  his  whole  establish- 
ment. The  house  was  founded  in  1855,  and  the  owner  has 
found  such  a  demand  for  his  goods  that  he  has  again  been 
obliged  to  enlarge  his  works ;  some  i)arts  of  the  new  build- 
ing were  not  quite  finished  at  the  time  of  my  visit.  The 
works  now  give  employment  to  43  persons.  Within  the  last 
three  years  the  production  of  his  works  has  been  doubled, 
and  in  the  year  1877  his  exportation  was  also  doubled.  M. 
Lacroix  manufactures  all  kinds  of  vitriflable  transparent 
j^Enamei^^a  colors  and  cuamcls,  put  up  in  dry  powders  or  in  tubes, 

tabes. 


.i«« 


A.  Laoroix. 


Production. 


Portable 
naoes. 


Prooeae. 
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era. 


already  mixed,  such  as  are  used  for  china  and  glass  decora- 
tor- tion.  He  also  sells  little  portable  furnaces  for  baking  china 
and  glass,  with  which  amateurs  may  do  their  own  baking  at 
home  and  thereby  save  the  risk  of  breakage  and  cost  ol 
transportation.  M.  Lacroix  has  been  connected  with  th< 
manufacture  of  vitrifiable  colors  for  a  long  while,  and 
particularly  careful  in  his  preparations.  I  had  the  pleasi 
of  seeing  the  difterent  processes  through  which  the 
tion  of  colors  has  to  go:  The  meliiug  furnaces  in  whictX^^^^ch 
the  glass  and  enamels  are  first  melted;  the  grinding  millaXXjfiUs 
through  which  these  are  reduced  to  powder  or  paste ;  th 
drying  ovens;  the  putting  up  of  powders;  and  the  filling 
tubes  with  wet  colors.  I  was  particularly  pleased  with  th' 
cleanliness  and  neatness  of  this  establishment.  I  car 
scarcely  add  anything  to  the  already  well-known  and  d 
served  reputation  of  this  house. 

Appert  Fb^sbes,  of  Paris,  also  manufacturers  ot  color 
and  enamels,  had  a  fine    display  of  their  productio 
consisting  of  colored  enamel  disks  (Venetian  style);  enax^^ 
els  for  watch  and  clock  dials,  for  gold  and  silver,  for 
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ored  crystal,  in  tabes  and  sticks,  for  pearls  and  fiEmcy  glass  _ 
wa^p ;   vitriflable  colors  for  painting  on  china,  glass,  and  snama  coUm. 
enamel ;  colored  enamels  for  pipe  clay ;  flnxes  of  all  kinds, 
melted  or  precipitated.     Qnite  a  variety  of  goods  was 
shown,  being  the  application  of  their  productions,  such  as : 

Colored  gloss,  coated  on  both  sides,  with  another  color  in  the  middle;    Appert  Broth- 
tlie  two  oatside  coats  engraved,  thereby  showing  three  colors. 

Panels  of  glass  mosaic,  as  samples  of  their  enamels,  BzhiUte. 

Decorated  Venetian  glass  ware. 

Vases,  painted,  with  the  necks  ornamented  with  colored  beads. 

Opal  clock  dial,  with  the  hour-marks  etched. 

Imitations  of  Yarions  precious  stones,  cut  in  cameos  and  diamandk 

Colored  beads,  plain  and  depolished. 

Sheets  of  plated  colored  glass,  as  well  as  cylinders  in  aU  oolon. 

A  fan  of  span  glass  in  several  colors. 

Etruscan  vase  colored  with  chrome  green. 

Two  large  dishes  decorated  with  their  Chinese  white. 

Enamels  on  cast  and  wrought  iron. 

Chemical  glass  ware  for  laboratories. 

White  and  colored  chimneys  for  light-houses. 

Rough-cast  glass  for  deck-lights  and  lenticular  apparatus. 

Sheet-glass  for  spectacles  and  optical  purposes,  white,  blue,  neutral, 
^>r  smoked,  rose-colored,  with  gold-plated  opal. 

The  colors  of  the  glass  and  enamels  exhibited  by  this 
liouse  are  all  very  pure  and  clear. 

Guilbebt-Maetin,  at  St.  Denis,  has  a  manufactory  of ^Chriibert-ifar- 
^namels  and  colored  glass  in  sticks  and  tubes,  which  I 
had  the  pleasure  of  visiting,  and  saw  the  operation  of  draw- 
ing the  colored  tubes.  The  establishment  does  not  differ 
from  an  ordinary  glass-house,  except  in  not  using  anneal- 
ing fomaces,  but  simply  a  melting  furnace.  At  the  Expo- 
sition I  saw  samples  of  their  manufactures,  consisting  of: 

Plaques  of  enamels  in  all  colors.  g^wiy^ 

Sticks  of  colored  glass,  beads,  and  plaques  of  mottled  marble  glass. 

Plated  sheet-glass  in  two,  three,  and  four  layers  of  differently  colored 
glass. 

Imitation  colored  precious  stones  and  a  series  of  white  strass  in  fine 
and  briUiant  imitation  of  the  diamond ;  opal  clock  dials. 

A  ooUeotion  of  2,000  tints  of  colored  enamels  for  gold  and  sUver. 

Tabes  for  levels,  water  gages,  barometers,  thermometers,  chemical 
glass  ware,  etc. 

E.  Pabis,  of  Saint  Joseph  du  Bourget,  d6p6t  in  Paris,    e.  Paris. 

one  of  the  pioneers  in  the  manufacture  of  enamels,  had  an 

exhibit  of  his  wares  in  a  special  building,  where  specimens 

of  his  glass  ware  in  plain,  colored,  and  enamel  could  be 

i^een.    The  reputation  of  this  house  is  well   established,  ^^^^jj^^^  *^ 

Q8X>ecially  as  a  maker  of  enamels  for  cast  and  wrought  iron. 

-A.  very  fine  large  iron  fountain,  colored  in  blue  enamel,  was 

^mt  up  in  the  grounds  of  the  Exposition,  and  attracted 
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wRAxcK.  much  attention.  This  work  showed  a  remarkable  uniform- 
ity in  color  and  freedom  from  cracks.  Many  large. iron 
flower  tubs  were  also  distributed  through  the  grounds; 
these  were  enameled  and  decorated  by  the  printing  process, 
and  were  the  production  of  this  house. 

Botom,  Bottles. 

France,  owing  to  her  wine  production,  is  naturally  a 
country  where  bottles  are  needed  in  large  quantities.  Sev- 
eral large  glass-houses  are  especially  devoted  to  the  mana- 
faoture  of  bottles. 

Soor^T^  Anonyme  des  Verrerebs  de  Lourches 
(Nord)j  was  founded  in  1851,  and  is  situated  in  the  midst  of 
coal  mines.  This  society  has  established  a  special  labora- 
tory, where  all  the  materials  used  are  analyzed.  They  have 
a  12-horse  steam-engine,  3  melting  furnaces  of  8  x>ot8  each, 
2  furnaces  constantly  at  work  and  the  other  under  repair. 
The  life  of  their  furnaces  is  about  10  months.  Annual  pro- 
duction 3,000,000  bottles,  of  which  one-third  are  exported. 
They  manufacture  wine  and  liquor  bottles,  demijohns,  and 
casks,  and  employ  90  men,  24  women,  and  30  children ;  to- 
gether, 144  workmen.  They  maintain  a  savings  association, 
and  allow  5  per  cent,  interest  upon  the  amount  paid  in  by 
the  workingmen.  Their  exhibition  consisted  of  green  and 
brown  bottles  and  a  variety  of  very  large  glass  barrels. 
These  are  a  speciality  with  this  company. 
&  Deviolaine  &  Co.,  glass  works  at  Vauxrot  (Aisne), 
founded  in  1802  at  Premontr^,  then  transferred  to  Vauxrot 
in  1828  by  the  grandfather  of  the  present  owners.  Bottles 
are  exclusively  made,  and  principally  for  champagne  wine, 
bctth^!*""^^*  which  can  resis'  a  pressure  of  25  to  30  atmospheres.  They 
also  make  bottles  for  beer,  mineral  waters,  and  general 
druggists'  ware.  The  works  employ  300  workmen,  50  oi 
which  are  from  12  to  16  years  old;  no  women  are  employed. 
There  are  four  melting  furnaces  run  with  coal,  containing  2^ 
X)ots.  For  a  few  years  past  they  have  been  making  experi 
ments  with  a  Ponsard  furnace,  run  with  gas  and  a  regen 
erator.  It  is  expected  that,  with  the  improvements  that 
have  been  made  lately,  these  furnaces  will  save  a  great  deal 
of  fuel.  The  annual  production  of  this  firm  is  from  four  tc 
five  millions  of  bottles.  Experiments  have  been  made  witt 
closed  and  rotary  molds,  but  are  pronounced  to  be  a  failun^ 
especially  for  champagne  bottles,  in  making  which  it  ia  saif 
that  nothing  can  be  substituted  for  the  hand  of  the  worls 
men.  The  bottles  of  this  house  are  especially  said  to  \m 
renowned  for  their  great  strength  and  resistance. 


Deviolaine 
Co. 


Workmen. 


Plnnt 


Prodiiction. 


GLASS:    COMMISSIONER   BLAKE.  271 

A.  CflABTiEB  &  Co.,  at  Douai  (Nord),  make  green,  light      raAKOL 
and  (lark  black  and  yellow  wine  bottles.    They  had  a  series      Botoet. 
of  bottles  from  a  very  light  yellow  to  a  very  deep  shade,  all  ^-  chartier  & 
of  excellent  color.    Fruit  jars,  demijohns,  carboys,  etc.,  all 
of  remarkably  uniform  color. 

VEREERIESD'fipINAc,atfipinac(S(l<Jn6•c^Zo^Ve).    Bottles   %ina«   gi^s. 
of  all  kinds.    ( curiosities  exhibited  by  this  firm  were  a  bottle 
blown  in  IGll,  of  brown  glass,  which  had  been  discolored 
very  much  and  looked  like  bronze  metal,  and  another  bottle 
of  1811  in  a  very  good  state  of  preservation. 

J.  TlDIBBUF  NEVEU  ET  NEVEU,  VieiUe-LoyC  (Jura).     Bot-     J.  Tumbeof. 

ties  of  dlflFerent  kinds.    These  works  were  founded  in  1606. 
It  was  at  this  place,  in  1630,  that  the  first  gentlemen  glass 
blowers  (gentilhommea  verriers)  were  made  by  a  decree  of 
the  king. 

Other  exhibitors  were  J.  Chagot  &  Co.,  at  Montceau-les-    other  exhibit- 
ffines  (SaSiteet'Loire) ;  A.  de  Granrut  aln6,  Loivre (Marne)'^  ^ 

E«  de  Granrut,  Maison-Kouge(yt  r^enne«);  Soci^t^  Anonyme 
<ie«  Yerreries  d'Hirson,  Hirson  {Aisne);  Verreriesde  la  Loire 
®t)  duKhdne,  Rive-de-Gier;  RicharmeFreres.Rivede-Gier; 
^-  Cretin  &  Co.,  Chagny  (SaSneet'Loire)',  E.  CoUignon  & 
Clavon,  Tr^lon  {Nord)-,  S.  iSdouard-Roulet,  Graville-Sainte- 
Honorine    {Seine- InfMeure)',    Schneider    &    Co.,    Decize 
(iV'iepre),  were  also  exhibitors  of  bottles  of  all  kinds,  green, 
wown,  and  black  glass,  for  wines,  champagnes,  liquors,  beer, 
?^^-  J  glass  bells  used  to  i)rotect  early  vegetables,  demi- 
johns, etc.    One  firm,  Ric/harme  Fr^res,  exhibited  demijohns 
^^  460,  380,  343,  and  158  liters. 

Stained^  engraved^  and  etclied  glass.  ^hed^uu^ 

The  art  of  staining  and  decorating  window  and  plate 
^la*ss  is  carried  to  a  great  state  of  perfection  in  France,  and 
^l^e  artistic  taste  and  skill  developed  in  its  execution  is 
^*^ally  wonderful.  It  is  not  my  purpose  to  enter  into  an  ar- 
^s  tic  discussion  of  this  beautiful  branch  of  the  glass  industry, 
^^t  I  simply  wish  to  call  attention  briefly  to  what  is  done 
^y  French  artists  in  the  different  styles  of  ornamentation. 

I*.  BiTTERLiN,  of  Paris,  had  one  of  the  finest  displays,    p.  Bitt^riin. 
^-^rge  panels  of  plate-glass  were  hung  in  an  outside  gal- 
^^^y,  where  the  light  could  readily  shine  through  and  show 
^very  detail  of  the  designs.    Several  beautiful  i)lates  etched 
^^  clear  and  depolished  by  hydrofluoric  acid  in  different,  i>epou«h  ©tch- 
*'***ts  of  depolish,  from  deatl  white  to  a  blue  white ;  also  sheets. 

P^cimens  of  engraved  panels  for  the  handsome  building 
^^cted  in  the  Exposition  by  the  city  of  Paris/    A  peculiar 

*^le  of  etching  was  shown,  said  to  be  a  "  modification  of 
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silicioos  surfaces  by  a  new  combination  of  hydrol 

€n^m!d\nd  ^^^V^  *  ^©^  patent.    This  process  produces  a  very 

««^  glau'    surface,  engraved  clear.    There  is  probably  a  combinat 

acid  with  a  substance  resisting  its  action,  which  is  appl 

the  surface  of  the  glass,  to  protect  it  in  parts  only  and 

regular  spots.    The  effect  is  not  pretty.    This  house  ha 

bined  engraving,  etching,  painting,  staining,  and  pla 

oewSSfoflng?^  flashed-colored  glass  in  the  ornamentation  of  its  paneli 

TO^to^^^'and*  ^^^  successful  rcsult.     Some  plates  are  engrav 

emunoiiiig.        etchcd  and  filled  over  with  grisaille  color ;  some  are  e 

in  depolish  on  one  side  and  decorated  in  enamel  and 
fled  colors  on  the  other.    Stained -glass  plates  are  I 
and  others  painted  with  lines  in  imitation  of  leads.     1 
Etched  flMhed  of  flashed  colorcd  glass  etched  clear  and  in  depolish. 
^  landscapes  painted  in  vitriflable  colors.    Vitrified  i 

graphs  on  plain  white  and  on  opal  grounds.    In  fact, 
vitrmed  pho.  happy  combinations  of  colors,  engraving,  etching,  an 
ored  glass  are  shown  with  great  advantage  and  succc 
this  house. 
M^on^  v?*il     REYaEAL  Fr^sres,  Michon,&  Veysset,  Paris,  exhi 
Mt.  plates  with  a  clear  glass  ground,  certain  parts   e 

clear  with  acid,  others  in  grisaille  and  dead  etching ;  ] 
etched  in  relief  and  painted  in  colors ;  plates  of  ^li 
different  colors ;  stained  and  enameled  sheet  glass ;  ^ 
sheets  engraved  and  etched. 
j.Dopter.  J.  Dopter,  Paris.    Glass  plates  in  plated  or  fla 

colored  glass,   depolished  ground,    painted  with    ei 
colors  in  relief  and  parts  etched  clear ;  some  of  the 
style  with  faint  colors  painted  between  those  in  reliei 
the  etched  designs ;  sheets  of  glass  with  a  combinati* 
^otographa enamel  colors  and  etching;   photographs  on  glass, 

handsome  engraved  and  etched  borders. 
ch.L«T6qne.  CHARLES  L]6vfeQUE,  Bcauvais  (Owe),  had  on  exhit 
three  large  leaded  windows,  representing  the  history  c 
graving,  printing,  and  bookbinding,  consisting  of  a  i 
of  panels  illustrating  the  different  processes  of  these 
The  colors  and  drawing  were  very  good. 
Stained-glass  windows  were  also  exhibited  by  : 

M.  P.  QtJEYNOUX,  Pari$. 
C.  J.  Vantillard,    " 
J.  B.  Anglade,  Condom,  (Gtr 
Bazin  &  Co.,  Mesnil'SainUF 

{Oi8ey) 
G.  Champigneullr,  Bar-U-Di 

vangeSf  (MeuWy) 
HOnbr     PiCRK     ET     FiLS,     2 

( Meurtke-et-  Moadle, ) 
N.  LORiNy  ChartreSf  (Eure-et'L 


Exhibltora    of  q.  N6ret, 
ataiiied        glaas  ,         _     ' 
wlndowa.             J.  A.  PONSIN, 

Paris. 

L.  A.  OrriN, 

E.  HiRSCH, 

H.  Crapoix, 

G.  Bourgeois, 

H.  Chabin, 

J.  G.  G8ELT.-LAURENT,   " 

L.  LSFftVRE, 

tt 

p.  NiOOD, 

i* 
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These  represented  groups,  lacdscapes,  portraits,  and  other      frahce. 
Bubjecte,  intended  for  church  windows,  and  were  all  done       stained, 
in  very  fine  style.    Bnt  I  noticed  in  several  instances  that     etaJigkut. 
seveial  of  the  glass  pieces  were  very  much  deformed  by 
heat  in  baking  the  colors. 

A.  F.  DiDOT  &  Balencie,  Paris,  exhibited  vitrified  and  ^j^^^^*  ^  ^«» 
enameled  photographs  in  black  and  brown,  very  finely 
done. 

J.  M.  H.  E^MON,  Paris.  A  series  of  panels  without  leads,  JM.H.Bemoii 
showing  quite  a  number  of  subjects,  said  to  be  made  by  a 
new  process,  in  imitation  of  stained  glass.  I  do  not  con- 
sider this  a  very  successful  style,  for  the  colors  looked 
bluiTe<l  and  the  grounds  irregular  in  color.  It  looked  as 
though  it  was  a  painting  or  printing  on  thin  canvases  stuck 
together  by  means  of  a  varnish. 

DuEAND,  Paris,  had  on  exhibition  a  panel  of  plate-glass    i>nrmid. 
which  appeared  to  have  been  engraved  and  painted  over 
hi  transparent  colors,  representing  Etniscan  patterns.  The 
transparence  of  the  colors  over  the  engraving  produces  a 
very  pretty  effect. 

Casset-Delas,  Paris,  displayed  etched  plate-glass  which  Cassot-Ddas. 
he  calls  "  plastic  etching.'^  This  etching  shows  different  de- 
grees of  depth  in  the  designs,  the  ground  being  clear.  It  is 
^^  imitation  of  intaglio  engraving,  but  the  result  is  not  sat- 
isfactory, as  the  acid  in  eating  away  the  parts  does  not 
^ork  regularly,  and  the  etching  appears  quite  rough  and  of 
^iieven  surface. 

A.  6.  Reyen,  Paris.    Window  panes  engraved  by  the    A.G.iieyeii. 
^heel  on  blue  and  ruby  flashed  glass,  representing  por- 
^its  and  other  subjects.    The  work  was  very  superior  and  gravcd^todow 
}^^  shadows  managed  with  wonderful  ability,  the  tones  p*^^ 
'^  clear  and  half  clear  of  beautiful  execution.    This  evidently 
^^  the  work  of  a  very  superior  artist. 

It.  Kesslek,  Paris,  said  to  be  the  inventor  of  etching  in    ^-  Kessifer. 
^^polish  with  hydrofluoric  acid  and  the  printing  process, 
y^d  a  very  large  glass  vase,  the  bowl  of  which  was  very    cwrsb  etched  in 
^^tricately  and  handsomely  etched,  showing  great  perfec- 
*^^ii.    He  is  also  said  to  be  the  inventor  of  an  ink  he  had 
^^  exhibition,  which  can  be  used  to  etch  glass  with  an  ordi- 
^^i^  pen.    This  ink  is  said  to  attack  glass  only,  and  does    Etchingink. 
^^t  destroy  i)ens ;  quite  a  convenient  article  for  labeling 
^la^s  vessels.    On  a  trial  of  this  ink  I  found,  however, 
*^^t  it  is  very  difficult  to  make  fine  lines,  as  it  is  very 
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SHUT  BBRimr. 


GREAT  BRITAIN. 


The  British  sectian  contained  quite  a  variety  of  glass 
ware,  especially  table  ware  and  ornamental  glass.  In  point 
of  excellence  of  metal  and  workmanship  the  British  were 
splendidly  represented. 


Thoe^Webb  tc 
Sons. 

The  beat  flint 
eloas  on  exhibi- 
tion. 


medal. 


THOMAS  WEBB  4  80N8,  Stourbridge  and  London. 

These  exhibitors  had  the  finest  display  of  flint  and  col- 
ored wares,  and  deserved  the  grand  prize  which  they  re- 
Grand  sold  ^^^'    Their  flint  glass  was  the  finest  in  the  Exposition, 
and  was  superior  in  brilliancy  to  the  French,  which  still 
retains  a  trace  of  the  bluish  tint  so  noticeable  in  their 
glass  in  1867.    I  should  mention,  however,  that  other  Bri^ 
ish  houses  had  also  very  fine  flint  gla^s  nearly  equal  to 
ieSe^?*Bru£h  Webb8^    In  fact,  all  the  flint  we  saw  in  that  section  was  of 
flint  glass.         remarkably  good  quality,  and  superior  to  that  exhibited  by 

other  nations. 


Vases  and  or- 
namental glass. 


Vases  and  ornamented  glass. 


The  display  by  Webb  &  Sons  comprised  a  multitude  of 
handsome  articles.    The  center  of  attraction  seemed  to  be 
•Dennis" rase,  a  vasc  ill  the  Style  of  the  Portland  Vase,  called  the  Dennis 
Vase. 


^oxthwood. 


The  body  of  tbis  vase  is  of  a  very  dark  blue  and  coated  outside  wi 
opal  glass.    The  subject  chosen  by  the  artist,  Mr.  Northwood,  is  th 
Triumph  of  Galatea  and  Aurora.    The  cover  represents  a  winged  horse^ 
not  yet  finished.    The  two  handles  represent  horse's  heads,  one  of  whicl 
is  finished.    The  subjects  shown  upon  the  sides,  the  base,  and  foot 
ornamented  with  leaves  in  opal.    The  immense  difficulty  of  producing 
such  an  article  will  be  understood  when  it  is  considered  that  all  th^. 
designs  in  relief  have  to  be  carved  and  chiseled  out  of  the  white  ontsid* 
coating ;  the  artist  is  required  to  produce  a  semi-translncid  effect,  sho^ 
ing  the  blue  glass  through  the  opal,  carving  out  this  glass  and  makin 
it  thin  enough  to  show  the  blue  through  and  yet  retain  perfect 
correct  relief  forms.    This  beautiful  effect  was  reproduced  in  sevei 
parts  of  the  vase.    The  blowing  of  the  vase  itself  must  have  been 
difficult  piece  of  workmanship,  since  the  horse  on  the  cover  and  tl 
horse-head  handles  must  have  been  so  put  on  as  to  enable  the  artl^  ^izist 
to  carve  correct  subjects  and  introduce  the  semi-transparent  tinte^^Htf  / 


IVoodalL 


have  alluded  to.    This  glass  carving  is  necessarily  a  very  slow  wor 
the  vase  is  not  yet  finished,  some  parts  being  polished  and  others  yet 
the  rough  state.    The  artist  has  already  devoted  two  years  to  the  vi 
and  it  is  estimated  it  will  be  worth  $15,000  when  finished.     It  is  sim 
a  **  tour  de  force," 

Next  to  this  vase  a  smaller  one  of  the  same  style  was  exhibite<^ft.  as 
the  work  of  Mr.  Woodall.    The  subject  represented  is  after  OoL  <Jo*s 
Aurora.    The  skill  displayed  by  the  artist  commands  admiration.     Tbc 
half  tints  described  in  the  former  vase  were  also  produced  in  this 
274 
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<rith  mnBrkable  effect.     Tbe  bate  shows  ■  series  of  lent  en,  wjtit  the  gkiit  bbitain. 
wmi-lniisparence  repented  in  cncli  with  BsurprisingevunDesauf  shade. 
The  porta,  after  huviug  been  curved,  may  be  left  rough  or  may  \te 
polished;  this  enables  the  artist  to  obtain  a  dead  or  clear  effect. 

i  strikiug  featnre  of  the  HeoBis.  Webb's  exhibit  was  their  eograved     Tboa.  W«bb  it 
dint  articles  such  rs  decanters,  vaaes^  ewera,jtigfl  (Figs.  11  And  13),^™*- 
diaJies,  traj-s,  gobletn,  etc. 


Fro.  11.— n«M«>  Webb  <f  SoHt.  Fig.  12.— Thomas  WM  ,J-  Sons 


A  vase  engraved  in  relief  by  Mr.  Kny  wns  a  ninrvel  of  e: 
onljnine  inches  high;  it  is  valued  at  f  1,500.  The  engraving  around  the 
body  nf  the  vase  was  partly  clear  ami  partly  depoliBlicd,  and  wan  beanti- 
■ftilljr  Mecute<l.  It  stood  in  snch  bold  relief  Ihnt,  though  engraved  by 
tbe  wheel,  it  might  bo  anpposcd  to  have  been  carA'ed. 

Adetanter,  Fig.  13,  also  engraved  hy  this  artist,  the  snbject  rcpre- 
■"titing  the  frieze  of  the  ParlheiioQ  in  intaglio  half-clear  engraving, 
WM  very  beanlifnl.     It  is  valued  ut  ?2,2!i0. 

In  flint  metal  several  otber  iiitercstinp;  articles,  engraved 
in  dead  and  clear  surface,  were  exhibited : 
^  P'st«  representing  TenuB  Aphrodite,  a  Iieautifiil  piece  of   work, 
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■_     A  vaae  iu  the  Italian  Renaissance,  with  claaucal 
foot  engraved,  worth  (1,000.    I  noticed  in  tbts  va 


ilijects,  baud 
I  a  yery  iirell 
made  up  by  poliahiug  dii 
spots  oil  the  dead  engraved 
The  brillancy  of  these  poin 
ilcad  siirfaee  I  counider  a  ver. 

A  two-handled  jug,  subjei 
cnrrying  away  Proserpine,  ei 
V  irry  deeply  on  the  t wo  handli 


Fio.  13  —Thomas  ITrbb  ^  Son». 


Fio.  14.— Tlomaf  WOb 


tlie  base  (if  each  ending  in  an  engraved  medallion;  allof  beautifu 
manship ;  valued  at  3^00. 

Vaws  fit  §200;  jiiga  at  $500. 

An  endless  variety  of  t«I)le-Ber\'lco  articles,  such  as  jugs  w 
pecnliar  shell  liundle  which  is  now  pressed  1iy  our  mannfaclurcr 

fig-  14,  part  of  a  water  mitvico  in  the  Italian  Reoaissnnci 
■hows  the  moft  beantifnl  desii;i>8  .iiid  iutricatu  omamentatioi 
whole  of  the  surface,  and  even  the  handle,  is  most  beautifully  eu| 
The  piiiieiiiul  designs  represent  four  Cnpids  in  different  attitudes, 
fill  birds,  and  fnie  tracery. 

Engmving  of  all  kinds,  combined  with  clear,  hnlf-.clear,  nn< 
surfaces,  on  tankards,  mugs,  gobli^ts,  decanters.  Many  of  these  i 
are  engraved  vury  deeply,  and  the  engraving  is  stibsequently  po 
Such  articles  were  also  shown  in  the  French  section,  but  it  is  sp 
that  too  much  labor  is  bestowed  un  such  work  without  eorresp* 
effect,  since  the  reflection  of  light  somewhat  drowns  the  deaignS' 
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A  very  handsome  square  jewelry  camket  aiwle  of  plata-ghue,  witk  a  aanx-t  hutaik. 
fi't  frame  anil  four  haDilsonie  coIiiidds  witb  solid  hall  bases  ia  tliu  cnr-  "" 

Wrs,  Ihe  udes  cnt  iu  deep  dinmoiidB  ami  engraveil  escutcLeons. 
Hravily  cut  sots  (Figuro  15)  in  spiral  bamboo  aud  diamonds,  hravy     Tho..  iF,bb  i 
and   brilliant  scla  of  bine   aiid   pink*""- 
upoii  Itiitt,  cut  in  relief,  wilh  projcor' 
in);knol)8upon  which  the  colored  Klam 
has  been  left,  but  subsequently  cut  iu       Bombw  anil 
diamonds  upon  their  faces ;  sometimes  JJ,^''  ■'"'  "^"^ 
borders  of  colored  metal  are  left  and 
cut  over  in  the  aante  style. 

Large  bowls,  decanters,  fruit  dishes, 
goblets,  elc. 

Some  seta  of  ruby  upon  flint,  of  very 
I   hamlsome  abades  of  mby. 

>ecaiitt!rs  witb  stoppers  cut  in 
prisms,  which  make  a  beaiilifiit  play  of 

A  largo  variety  of  Aowcr  stands  ia 
flint  and  ruby,  cut  in  large  diniuonds, 
itpon  which  smaller  and  very  flne  dia- 
monds irere  cut;  most  of  these  articles 
are  inoanted  on  gilt  metal  staudfl. 

Jrideecent  glass.  iTidumncgiiui. 

TLis  lionae  is  alno  niannfaetiir- 

Id^  iri(]es(^eiit  flint  gla^  in  tliiu 

blown  nrticle8.8uch  as  ilecaiiters, 

goblets,  jugd,  and  flower  stands, 

inoiiDted  on  mirrors,  tlie  base  of 

tlieae  stands  bping  made  of  solid 

Rq.  15.— T*w.<itHrM^-A»r.   balls.     Tbe   use  of  these  balls 

3<Itl8  very  mucli  to  tbe  beaiitj-  of  ligbt  fancy  articles,  besides 

tile  safety  it  a<lda  in  keeping  tliem  from  falling  over. 

-\.  very  attractive  t.tjle  of  flower  stands  is  peculiar  to  FioweratancU. 
tliiB  house.  It  consists  in  making  receptacles  for  flowers 
*itT»  sticks  of  flint  glass  monnted  in  the  style  of  onr  log 
*^^in8 ;  tbey  are  held  together  by  means  of  silvered  wires. 
These  are  built  of  different  shapes,  and  lined  inside  with  a 
galvanized  metal  casing.  Quite  a  number  of  these  stands 
^©Te  made  of  bronze  iridescent  ghiss  of  ^ery  pretty  colors. 

Ibis  bronze  iridescent  glass  is  &  siH'ciality  of  this  house,  cnJ'SJtiL''*^''* 
*aid  to  have  been  patented,  aud  was  quite  new.  Tbe  first 
**atiipie8  I  saw  were  not  quite  satisfactory,  as  the  glass 
'•^oked  rough  on  the  surface  and  the  colors  wen  dark,  witli- 
^^X  brilliancy.  The  new  samples  received,  however,  were 
^'^ry  handsome;  the  glass  retained  its  usual  brilliancy,  and 
'"^fleeted  tbe  iridescent  colors  in  pleasing  variety.  Jugs 
***ade  of  this  glass  were  engraved  to  show  the  groinid  of  the 


Thos.  Wobh  & 
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■""*'»■  glass,  while  the  i-emainder  was  kept  in  the  polished  s 
The  bronze  of  this  glass  has  a  peculiar  greenish  tint 
railing  through  the  mass. 

Chandelien. 

Of  chandeliers  the  Messrs.  Webb  bad  a  very  fine  cc 
tion. 

One  parlicnlnrly,  in  the  oentet  of  tbeir  exbibit,  was  >  specim 
very  good  taste.    Tbe  bottom  piece  is  a  large  ribb«il  bolloir  bait, 


Fio.  16.—  ThoiHHaiyebl>4Soiii. 

tni8t«d  glass  brnnchPH  Btiirtirg  from  the  iiiiUillc.  The  t-enter  at* 
made  up  of  a  HtTii-s  al  these  halts,  iletrea sing  in  size  teirarilB  the 
Tbe  drops  are  miule  iif  blown  hollow  glasa,  prettily  sbspeil.  Bel' 
the  series  ol'  balls  the  center  steni  is  made  in  the  abapc  of  a  hand] 
vaao.     Altaclieil  to  Iho  bottom  of  tbe  ilroiis  are  several  soliU  . 
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bilti  coDttiDiDg  a  number  of  little  ftir  babblei.     One  of  the  balU,  a  ihkt  ubitaix. 
Tcrr  W^  """i  ""^  buug  to  the  bottom  of  tlie  cbanilitlier. 

Oilier  cbaoileliers,  of  Hint  and  colotvil  glasi,  ire rv  hung  tbrongli  their     ThgiL  ^Tnbb  ii 
itio"  lerapte.    All  of  theru  were  of  very  yood  laste  mid  flue  execiitiou.  "'""■ 

teme  made  for  cundlt-Hbailloog  enlici  limiivUi'B,  with  bravily  cut  bowl' 
fotboiiom  pieces,  onilsiiliil  prismalic:  cut  butlous  attached. 

Tb«tii|)aofsi>aiachaudelitniven)iiiudeofiuvertedcu)i8.cutiTiaiAlh>p>i    chandellen. 
SoDie  of  Ihe  ilniiu  wcro  made  in  tho  shape  of  square  pjTamids  of  si'liil 
glvs.  nmniag  loa  ruryslutrp  point  The  n'lxile  cliaiiilclicr  was  made  of  a 
mua  of  clear  anil  htKivily  cut  glaaa,  in  wlii eh  colors  played  most  beanti- 
feUy.    SoDiB  utbora  irere  iiiouut«d  iu  gilt  or  silvered  metal. 


IT.— rftanii*  fVtbb  .y  Son». 


^"erj  pretty  eonihinatiou  of  white  and  colored  glass  was  to  be  seen 
^^"^■eml  of  their  chandeliers;  drops  of  colored  and  white  glass,  some 
**"~^liapcd,  some  dcpolinheil,  and  others  cut. 
*^  larj-c  variety  of  side  brackets  for  gas  and  candles,  in  the  same  style 
**e  chandeliers  described. 


'*«»--» 


^uite  a  number  of  liaiigiDg  glasa  flower-baskets,  of  a 


***ty  of  patterns,  made  of  white  glass;  mirrors  and  wLite 
^^  colored  gliiss  sticks  mountod  on  the  outride. 


i^Si.e" 


Tbtw  Webb  i 


Easrared    de- 


IniltalloBB     of  classic  1 
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The  une  of  silvered  miirora  has  l>eeD  put  to  a  good  ad- 
vantage by  this  bouse  in  combining  laiiels  of  mirrors  into 
ditfereDt-sbaped  stands,  baskets,  et<;.,  wbicli  Inolc  very  beau- 
tiful, 
k  Venelian  glass. 

This  firm  made  a  flno  display  of  "  Venetiau"  glass  ware. 
The  woi'kmnnship,  tlw  pnrity  of  the  flint  and  colored  glass, 
and  tlie  regularity  of  forms  far  outstri[»ped  uiiytliing  which 
could  be  seen  in  the  ItiUian  section.  Xor  should  I  be  silent 
upon  the  remarkablesetsdesignedby  Mr.  0'F[dlon,a  young 
gentleiiiaii  who  has  charge  of  the  decorative  and  drafting 
department  of  this  house.  Through  his  kindness  I  ob- 
tained a  great  deal  of  informatiou  in  regard  to  tbc  wares 
exhibited.  Among  bis  designs  I  noticed  especially  some 
decanters,  Jugs,  bowls,  goblet»,  engmved  in  the  Celtic 
'style,  a  peculiar  ornamentation  which  he  has  carried  to 
quite  a  success.  This  style  of  decoration  consists  princi- 
pally i>l' cngiuvcd  continuous  lines,  in  which  tlie  ends  can 
scarcely  ever  be  found. 
The  engraving  is  not 
deep,  but  is  made  up  of 
an  en<11e88  variety  of 
lines. 

Mr.  O'FaDoQ  lias  aleo  ile- 
nigiipil  bODie  very  eoniicsl 
Biil)ject»>,  BDch  an  a,  pig  orna— 
mentally  treated,  tailpoles_ 
froge,  etc.,  whicli,  lion-eveT^ 
1  uust  fVankly  Bay,  I  do  uoa 
lUiiik  will  pver  enter  eitcD- 
sivcly  iutotbe  race  for  orna— 
iiioutation  of  glaw.  Al  — 
llluilgll  I  have  seen  beaut  i— 
Jul  cloaslo  desigiiB  by  Iti  . 
gentlenimi,  I  resret  to  fio^ 
tliat  tlie  sliapfs  of  old  jiig>^ 
laiikarils,  etc.,  liave  to^ 
often  been  gelected  by  hin^ 
1  nUli  that  English  glns^ 
n  hich  is  BO  connnend.iblc  fo* 
ila  beautiful  woikmonnbip^ 
coiild  be  desigiieil  in  betttf^ 
styles.  Mr.  OFnllou  iaev': 
dcutly  qiiilo  taleuted,  m" 
could  be  seen  by  sniue  of  the 
beautiful  degignB  of  b  -■ 
re»,  but,  as  in  tLo  AiiBlrian  department,  llio  English  woaK 
cttr  by  leaving  aaide  the  aiTltnanl  and  ugly  designs  of  oC 
mugs,  jugs,  lankanls,  cte.,  a  style  representing  Iho  remnant  of  the  Hi 
efforts  in  omanientation  of  half-civilized  natious. 


.  1(5.— Or<en  ^  Aepftew, 
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In  BDpport  of  my  Mtnorlta,  I  would  call  nttention  to  these  lieaiitifuUy  c 
tngiavwl  wares,  repreBeiiiiiit;  tbo  biglicst  skill  and  beauty  of  dc«ign, 
unfortoDalelyplacediiponugly- 
■hapedjugs;  FigH.  16  and  17. 
TIn  name  taleut,  placed  upon 
Bh»p«l.v  nrticlcB,  would  look  in- 
finitely liitndBomer. 

Itleon-ish  ti>Kiy  that  if  otber 
manufacturers  wohW  imitate 
lie  Uessrs.  Webb  by  «endiLg 
nitb  their  goods  men  like  Mr. 
O'Fallou,  eonrteoiis,  intelligeut, 
uul  capable  of  giviug  informa- 
tinn,  they  certainly  wonld  not 
t*  the  loeere  in  their  repiitft- 
lion,  and  would  increase  their 
traJc.  All  tbo  employ^  of  tho 
Hcwnj.  Webb  were,  in  fact, 
i^Bdy  at  any  time  to  furnish  the 
infonuuiLon  asktil,  and  -were 
auifonnij- 


JA3£Es  aitF.t:y  a  yEPHEW, 

A  Very  tiuc  oxbibit  of  tiv- 
"le  ami  oniameiibil  glass 
ware  was  made  by  this  linn, 
'n  the  niidilJe  of  tlicir  staud 
roiild  be  seeu  a  very  liundsnino 
'''"odolier,  a  mass  of  prismatic  ^'°-  19--G'«"  -f  A'/'*'"- 

""  drops,  with  a  very  largo  ball  of  glasa  at  the  Iwttoui,  tlin  diU'crent 
l^rts  (lioiinted  in  ormolu. 

"''y   handsome  candelabra,  mounted  in  ormoln,  and  conaistiug  of 
,    '*'  Pieces  of  glabs,  i>ear.ahaped,  and  cut  in  iirisms,  a  cutting  which 
I'art  icularly  well  adapted  to  tho  flue  metal  nia<lo  by  this  house. 
Y"  ^*rge  squoro  flagon  cut  in  heavy  diamonds;   worth  $50. 

''a.riety  of  heavily  cnt  hanging  baskets,  some  with  separate  han- 
*^iit  all  over  ami  attached  by  ormolu  mountings. 
"it  dishes  heavily  and  intricately  cnt. 

buautifully  eugrareil  (Figs.  18  and  19). 
Vv  articles  of  thin  blown  glass,  etched  by  aeld. 


(lies, 
t>  _ 


A  To 


Ju 


*^«<i  thin  n 


a  and  gobleta,  engraved  in  lialf-clear  engravings. 
f>,*I*^r  weights,  cut  and  engraveil. 


■0  very  well  done. 


I«»»i 


*^»acliers  with  hollow  bail  dr..|i»,  fillud  with  a  pink  liquid. 
of  Jewels  lu  glass,  in  very  line  colors. 
qj.  ,~"~^>  Ibin  luus'in  iridescent  glas-s  fancy  articles  of  a  peculiar 
-         ^mall  whitish  spots. 

n  very  goo<l  style. 


.  ^mall  whitish  spots. 
^  *V5w  articles  of  Venetian  glae 
xl.  *"*  te  a  number  of  mirror  flower  stands. 
^  **  t^  made  with  Hpirnl  air  tubes. 
^^^^a-liels  of  plate  glass  for  Jewelry,  engraved  and  mounted  inormolu. 
^^^  r*  isbonae  bns  a  very  creditable  display  of  fine  wares,  but  is  espe- 
-^  ^  noted fornialing  objeits of  tolid  plei'ei  of  gloss  e 
^*>  beautiful  effect. 
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^i»i.  jenkin-     Tliis  bousc  IS  esiwcially  celebrated  lor  its  thiu  tnusUn 
glass  aud  Venetian  ware: 

Eugravin;^  oxecntrd  iipou  goblcta  ao  thin  that  it  seemed  uloioal  im- 

ponbible  to  touch  tbem  with  tlii!  engraving  iilipel  withoat  gniug  through. 

MiuUn     bIm»     a  Biriking  example  of  what  the  glass-blower  can  produce  was  a  giih- 

wcn.  let  the  freight  of  which,  ii>  handling,  could  Hoarcely  he  felt ;  the  bowl 

was  8  iuchcH  In  diameter  by  8  inches  high,  the  Hteiu  4  iuches,  the 

whole  weighing  6|  ounces.    This  certainly  was  the  thinnest  article  for 

A  striking  piece  of  skill  was  a  basket  mule  of  bent  pieces  of  glass, 
handles  and  all  In  perfect  imitation  of  wicker-woi'k. 


BodjelU,  Richardton,  .f-  Sou. 


Their  imitation  of  Venetian  glasi  iu  all  style*  is  certainly,  like  i 
of  the  Webbs,  snpcrior  to  the  Italian. 

A  very  banilsoine  set  of  muslin  iridescent  gloss,  which  was  sail 
have  been  sold  130  timca. 

Very  finely  cut  aud  engraved  glass. 

The  productiims  of  thi«  house  ore  certainly  very  superior. 
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Id  be  tbe  Webbs,  tliis  house  bad  some  very  fiue  bassori-    Hodgecu.Rioh' 
Ue^o  caired  glass  iii  white  upou  a  deep-colored  ground : 
A  "l»»rgo  vase,  Butfjcvt  "Hfrciili'a  reutoriutf  Alceetia  to  her  liiiabaiid." 
A  i»:iir  of  two-haD<IIed  vaaos.  subject  VeuuH  {Fig.  20),  and  uuother       Bu»o-r»lievo 
Viwo    <;Fig.  21)  representing  Cupid.  cwredgliu*. 

A  "i^jpy  of  tLe  Portliind  Vase,  worth  JJ.IOO. 

r»*«S8e  Bo-talled  carvaj  gXnse  objects  were  fluely  executed,  and  reflect 
ni'iel*  credit  on  this  bouse. 
'^'•^■werBlaudB  with  qiieerly  twisted  biancb«a. 
^   t^lipoil  with  pink  sticks  and  pot  hung  by  glass  chaia, 
~     M  of  bluu  upon  flint,  etchetl  in  dead  aurf^n'r  by  acid. 

lO  flint  articlea  cut  in  very  fine  diatuoiida. 
'-  bet  nf  v.'Iii til  gloss  with  small  tlireailsof  bluish  green  Hpuu  H[>iratly 
upou  tbo  surfaco,  tbo  top 
umanieuted  ivith  small  but' 
tons  uf  Iho  same  colnred 
gla». 

Tbi'usnul  variety  of  tiang- 
ing  baskets,  flower  stands, 
detaiiterM,  goblets,  with 
spun  colureil  threads. 

Articles  of  a  i>ecidiar1y 

dsrkish-gi'eencolored^lnss, 

said  lo  he  a  particular  pru- 

(hictiou  of  this  house,  but 

le  diSennt  from  bottlo 

Ahonqn^t-holdcrinwhite 
glass,  representing  ati  niii-      ■(;Hpid"TMo. 
brclla   with    pink    botdur, 
hiilf  openeil,  hanging  u|iou 
three  branches. 

Light  pink  u]>uu  flint 
{dates,  etched  in  acid. 

Vanes  of  pink  upon  opal 
and  ruby  upon  opal,  look- 
ing very  i)retty. 

A   pri'tty  cage  made  of 
piult   jjlass   sticks  with   a 
looking-glass  on  the  outside 
-ff«»je(6S  flic»ai*o»,  ^  &.,.      ^f  ,^  t^„„^ 

t  sets,  blue  upon  white,  tluely  etched  in  acid,  leaving  blue 
4  uf  blue  upon  opal,  also  otcbeil  iu  acid,  shoning  the  de- 


Fia,  21, 

Small  ti 
in  l«lief. 

Several 


"Sa  in  opal. 

^^'''c  l>hie  vaao  topped  with  opal,  subjeot  Heroulea,  flnely  exeoated, 
(he  half  tones  being  very  beauttfUI. 

^  ^ae  Etruscan  vase  (Fig.  22)  with  twisted  glass  handles,  finely  en- 
ffrav-e,! 
The 
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r.iHAT  mntix.  JAitBS  POWELL  a  80S8.  London. 

■>■»«•  r^iireii     Tlii-s  house  has  quite  a  reimtatioii  for  its  Veiietiaii  ware, 
flud  had  a  great  variety  ou  exhibition: 
Very  Ane  thin  miiBtin  glosMii,  )ilain  niiil  ('nj;n(vt:il. 

Several  articles  of 
'■metallired''  ware  in 
1  be  same  style  as  sren  in 
ibe  Aaatrian  srcliiD. 

Articles  curved  spi- 
rally  nith  spim  tbreada 
uf  coloivd  glass. 

A  beautiful  cal<e  of 
Diut  glass,  rueosuriug  4  j 
iuclles  squoTu,  of  vrrj 
]>ure  Bud  bTilliant  met- 
al ;  iiot  altogclher  free 

Two  large  butloDSof 
^lass,  dinnioncl-sliaped, 
lilt  in  deop  prisms. 

A  remarkably  tbin 
blown  goblet  of  41  by 
r,)  iucbes. 

Finely  engraved  sets 
with  the  ]H;culiar  En- 
glish ribbed  tAieW  feet, 
whicb  have  been  ititru- 
duci'd  Iiere  since  our 
Ceutcuuial  Exbibition. 

The  wares  of  thU 
liixiBe  are  aleo  com- 
[iiendalile  for  ffiHid  qoal- 
ily  and  fine  e: 


Fig.  -a.—IIodgctU,  Eicliardtoi',  .J-  So«. 
cut  foot  and  topped  by  six  glass  branrbes 
The  form  is  very  elegant  aod  of  a  striking  design, 
are  saiil  to  be  worth  $300  each. 


A  great  deal  of  at- 
tentiou  of  the  visit- 
ors  was  attracted  t» 
their  handsome  and 
nniquuKtyleof  gla&c 
furniture,  chande- 
liers, lamps,  table 
ware,  etc : 

T  n'  (>  candelabra,  3 
feet  Cinches  bigb,  con- 
sisting (if  a  tbin  trian- 
gulnr  prism  cemented 
to  a  very  ornameulally 
II  center  light  (Fig.  23). 
These  caude)abr» 
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Ot:-!li.er  very  handsome  cut-glass  candelabra  were  of  an  entirely  dif- 
fererft't;  design,  the  central  shaft  being  a  massive  piece  of  glass  richly 
cnt.  From  the  lower  part  of  this  shaft,  leading  up  to  and  being  con- 
nect^cl  with  a  broad  band  of  gilt  metal  set  with  cut-glass  panels,  are 
l>lac^»<l  branches  having  glass  dishes  at  the  end. 

T'wcnty  richly  cut  glass  drops  hung  from  this  metal  band.  This  is  a 
baudsome  harmony  of  glass  and  gilt  metal,  and  is  said  to  be  worth 


ORBAT  BKITAIX. 


F.  &,  C.  Osier. 


riie  most  striking  and  handsomest  piece  exhibited  by  this  firm,  how-    Chandelier. 

cvt*T,  was  a  largo  chandelier  of  flint  glass  about  12  feet  deep  and  7  feet 

9iiicl)e8  in  diameter.    The  central  shaft  consists  of  a  cylinder  in  very 

heiiiV^  and  finely  cnt  glass ;  this  is  surrounded  by  six  smaller  shafts, 

eudiag  at  the  base  and  summit  in  scrolls,  from  which  handsome  solid 

gbLS»  pendants  are  suspended.    The  inner  cylinder  opens  at  top  and 

bottom  into  floral  ornaments;  at  the  base  of  the  shaft  is  hnng  a  large 

iiolicL  ball  of  glass,  beautifully  cut ;  the  branches,  hollow — used  as  gas 

pi]>es— >iro  twelve  in  number,  and  are  a  marvel  of  execution,  being 

made  each  in  one  piece  of  glass  6  feet  long,  bending  gracefully  outward 

at  quite  a  distance.    It  is  impossible  to  convey  an  idea  of  the  elegance 

and  finish  of  this  masterpiece,  even  with  the  accompanying  cut  (Fig.  24). 

It  must  be  seen  to  be  appreciated.    It  was  conceded  to  the  writer  by  the 

manager  of  the  first  glass  works  in  France  to  be  the  most  astonishing 

production  yet  made  anywhere  in  that  line.    This  handsome  chandelier 

is  valued  at  $4,750. 

Another  article  of  this  house  also  displays  very  fine  and  finished  ex-    Glass  chair. 

ecution,  but  I  doubt  whether  this  branch  of  glass-making  will  ever 

i)e  extensively  introduced.     I  refer  to  a  chair  of  state  made  entirely  of 

glass ;  it  is  about  4  feet  in  length  and  height,  the  whole  made  of  solid 

glass,  beautifully  cut.     I  had  occasion  to  judge  of  the  thoroughness  of 

the  work  of  this  firm.     One  of  the  gentlemen  of  the  jury  representing 

England  said  to  me,  in  speaking  of  the  glass-cutting  machine  (of  the 

^ter),  that  he  could  show  work  done  by  hand  which  equaled  the  ma- 

chme-cut  in  regularity.    Naturally,  the  work  of  the  Messrs.  Osier  was 

wiected  and  the  chair  pointed  out.    After  a  careful  examination  of  the 

^**8  buttons  upon  the  end  of  the  arm-rest,  several  irregularities  in  the 

cutting  of  the  facets  were  discovered,  but  it  must  be  frankly  acknowl- 

®"S®<1  that  it  required  a  strict  and  close  examination  to  detect  them, 

roch  Was  the  superiority  of  the  workmanship. 

The  centerpiece  of  attraction  was  the  "cabinet"  made  of  glass  in 
the  (Gothic  style.  The  extreme  breadth  is  8  feet  6  inches,  and  the  total 
*^**gQti  14  feet  6  inches.  I  cannot  possibl}'  describe  this  beautiful  piece 
01  funxitnru,  as  it  would  be  impossible  to  oven  give  an  idea  of  itsettect. 
It  18  composed  of  several  very  finely  cut  pii-ces  of  glass  adjusted  over  a 
frames  of  ebouized  wood.    It  is  valued  at  $11,000. 

Altliough  this  handsome  piece  of  furniture  is  certainly  remarkable,  I 
do  not  believe  that  glass,  as  a  general  thing,  can  be  applied  exclusively 
to  tue  oruanieutation  of  furniture,  although  plaques,  panels,  and  de- 
tached pieces  can  be  used  with  very  good  e£fect.  Not  the  least  to  men- 
tion among  the  exhibits  of  this  house  were  a  number  of  cut-glass  gob- 
lets, fiower-slands,  decanters,  hanging  baskets,  oil-lamps,  engraved 
globes,  all  done  in  the  very  best  style. 

A.  B.  DAKIELL  d  SON.  London.  „  ^'  B-  Daniell  A 

oon. 

^  i^productioii  of  the  celebrated  Portland  Vase,  by  John     Reproduction 
Northwood,  who  worked  three  years  upon  it;  valued  at^**  ^*''^*^'* 


Gothic  cabinet. 


QucstioDahle 
ase  of  glasa  in 
fomitare  con- 
Btmction. 
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QHEAT  BRITAIN,  at  $7,300.  Uiifortuiiately  this  vase  is  cracked  on  the  outside 
opal  glass  coating.    This  house  displays  quite  a  variety  of 

Son.'  spirally  spun  threaded  wares  in  very  line  threads,  closely 

run  together;  a  variety  of  thin  goblets  blown  round,  but 
shaped  into  octagons  at  the  edge  by  being  pinched  with  a 
suitable  tool ;  finely  engraved  jugs  in  clear,  half-clear,  and 
dead  surfaces. 

John  MUlar  &  JOHN  MILLAR  dt  CO.,  Edinburgh, 

Co. 

A  very  handsomely  engraved  jug,  representing  the  Can- 
terbury Pilgrims,  worth  $150,  which  I  consider  quite  cheap 
for  such  a  skillful  piece  of  work;  handsomely  cut  decanters 
of  superior  worl^manship :  very  thin  blown  wares,  also  of 
good  execution. 

^Aurora    GIhm  jtjjjj;  jijjuORJi  QLAS8  COMPANY,  London. 

In  the  cases  of  this  company  could  be  seen  a  great  variety 
Metallized  giMs.  of  small  faucy  vases  in  "metallized  glass."    These  were 

made  of  different  colored  glasses,  in  which  could  be  seen 
metal  flakes  of  gold  and  platinadistributed  unevenly  through 
the  body  of  the  glass. 

The  metals  used  are  principaUy  white  and  yellow.  It  is  presumed 
these  metals  are  reduced  to  powder  or  fhiu  leaves,  and  when  the  article 
is  in  process  of  manufacture  the  glass  is  rolled  in  this  metallic  dust, 
which  then  adheres  to  the  glass,  and,  by  reheating,  the  article  is  finished 
in  the  usual  way.  A  piece  of  broken  glass  of  this  variety  showed  the 
merals  to  be  near  the  outer  surface  and  slightly  sunk  into  the  glass. 
Although  the  inventor  holds  his  discovery  to  be  a  wondorfal  one,  and 
attached  ridiculous  prices  on  his  goods,  I  see  nothing  in  it  to  commend 
it  as  a  valuable  process  in  the  decoration  of  glass.  No  regular  pat- 
terns can  be  produced,  and  at  best  this  glass  will  never  look  anythiog 
else  than  an  accidental  decoration.  The  inventor  calls  the  invention 
''precious  metals  melted  and  incrustatcd  in  glass.'' 

Kihier  Bros.  KILNER  BROS.,  ThomhiU-Lees  and  Conuboro\  Tc^kthir: 

This  firm  exhibited  druggist  glass  ware,  bottles  in  green, 
blue,  and  brown  glass,  all  blown  in  molds,  demijohns,  etc., 
apparently  all  of  good  quality. 

£.  Breffit  &  Co.        E.  BREFFIT  A  CO.,  (nf  Uu  Aire  and  Colder  Olaee  Bottle  Company,  London. 

An  assortment  of  bottles,  jars,  demijohns,  soda-water 
bottles,  in  ordinary  blue  and  green  glass. 

The  same  kind  of  goods  were  also  exhibited  by  Bagley, 
Wild,  &  Co.,  of  Knottingley,  Yorkshire. 

General  re-     Jq  couclusion,  I  think  that  the  display  in  the  British  sec 

marks     on     toe  '  &      •/ 

Hbit***  siAM  ««•  tion  was  equal  to  any  other  exhibit  in  beauty  and  purity  of 

flint  metal,  in  skill,  and  in  execution.  Their  colored  glasses, 
in  many  instances,  are  very  pretty,  but  do  not  equal  the 
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French  and  Austriau^  as  a  general  thing.    A  striking  fea-  oRgATpmrAiK. 
tare  of  this  section  was  the  regularity  and  perfection  of  the    iieff„iarity  of 
work,  either  in  blowing,  cutting,  or  wheel-engraving.    In  tSfgl^M^SngS^ 
the  latter,  especially,  I  think  they  are  up  with  the  Austrians,  ^^ 
and  in  some  instances,  as  in  their  relief  engravings,  they 
cannot  be  surpassed.    In  cutting,  I  have  found  in  this  sec- 
tion the  best  work,  the  most  regular,  and  the  most  brilliant; 
above  the  French,  Austrian,  and  Belgian,  in  my  opinion.    In  ^^]^^^^^  **** 
blowing,  the  regularity  of  their  articles  is  surprising,  con- 
sidering, especially,  that  the  British  workmen  refuse  to  use 
molds  of  any  kind  in  working.    I  admired  the  unerring  per-  deTaUa!^****"    **^ 
fectionof  the  handles  on  jugs,  vases,  decanters,  etc.;  the 
beauty  of  the  thin  muslin  glasses;  in  the  "Venetian"  wares 
the  great  superiority  of  their  work  and  color  of  glass  over 
the  Italian. 

I  cannot,  however,  always  praise  the  taste  shown  in  some    Taste  in  a©- 
of  their  designs.    The  forms  are  often  heavy,  awkward,  and  to^o°Frenchand 
wanting  in  harmonious  lines ;  in  this  the  Austrians,  and  es- 
pecially the  French,  are  superior  to  them.    On  the  question 
of  prices  I  have  been  repeatedly  assured  that  British  glass  „^»  relation  to 

X  ^r  c>  British  and  con- 

18  much  higher  than  the  French,  Belgian,  and  Austrian.  In  tinentai  prices, 
fancy  goods,  except  in  the  case  of  one  or  two  houses,  where 
strikingly  beautiful  and  novel  articles  could  be  seen,  I  do 
not  think  that  they  are  quite  up  to  the  mark  with  the  French 
or  Austrian.  As  a  whole,  the  British  exhibit  was  quite  sat- 
isfactory, and  the  art  of  glass-making  with  them  has  made 
verj-  rapid  and  striking  progress  of  late  years. 

I  regret  that  British  manufacturers  of  window  and  plate  no  British  ©x. 
glass  did  not  think  of  exhibiting,  as  they  are  well  known  nia  pute'^S^"^ 
for  the  good  work  they  turn  out  in  both  of  these  branches. 
I  think  it  a  great  mistake  with  manufacturers  to  neglect  to 
exhibit,  for  many  visitors,  having  seen  very  fine  goods  in 
other  sections,  aie  naturally  led  to  believe  that  the  country 
^Uug  to  exhibit  does  not  make  that  class  of  goods. 

19  p  E ^VOL  3 


^^^^^^'  AUSTRIA-HUNGARY. 


But  few  of  the  Austrian  manufacturers  exhibited.  There 
was,  however,  a  sufficient  display  to  form  an  idea  of  the 
skill,  beanty,  elegance,  and  perfection  of  the  Austrian  glass 
ware.  When  such  houses  as  J.  &  L.  Lobmeyr,  of  Vienna, 
exhibit  their  wares,  we  may  well  form  an  opinion  of  the 
state  of  perfection  to  which  glass  making  has  attained  in 
^  ^    ,     .      Austria.    The  Austrian  section,  one  of  the  most  attractive 

Bohemian  j^lass. 

in  the  Exhibition,  contained  a  very  fine  display  of  the  well 
known  Bohemian  glass  ware.  This  glass,  the  so-called 
Crystal  giaw.  «« crystal,'' coutains  no  lead  or  but  little,  and  is  a  silicate 
of  potash.  It  cannot  compete  with  the  English  and  Frencl 
flint  in  brilliancy,  owing  to  the  absence  or  the  very  smal 
proportion  of  lead  it  contains ;  but  in  purity,  whiteness,  ani 
homogeneity  of  metal  it  is  the  best  white  glass  made  i" 
Europe. 

J.    &  L.  Lob-  J.  db  L.  LOBMETB,  Vienna. 

iBcyr. 

One-half  of  the  Austrian  department  was  occupied  t: 

Lobmeyr,  where  all  the  beauty  and  the  wonders  of  the  R^ 

hemian  art  glass  were  concentrated.    I  scarcely  knew  whic: 

^Adniirabie  ex.  ^^  admire  th(»  most,  the  finely  cut  and  engraved  crysti: 

objects,  or  the  great  variety  and  diversity  of  beautifuE 
engraved  and  decorated  articles. 

Among  the  thousands  of  attractive  objects  exhibited  1 
this  house  I  particularly  noticed : 

Libt  of  articles     A  magnificently  engraved  bowl,  13  inches  in  diameter,  mounted, 
exhibitcil.  ormolu,  costing  $4,000,  given  by  this  house  to  the  Vienna  Museum. 

A  great  variety  of  plates  engraved  in  the  most  perfect  manner,  sxx 
as  the  Bohemians  particularly  excel  in. 

A  large  variety  of  small  bouquet-holders,  some  of  them  having  a  'fc 
made  of  three  or  more  solid  balls. 

A  number  of  small  fancy  articles  having  spirals  made  of  tubes  i 
closed  between  two  layers  of  glass.  The  air  inclosed  in  the  tubes  i 
sembles  silvered  threads  imbedded  in  the  metal. 

Large  cut  candelabras  mounted  in  ormolu. 

Upon  a  beautiful  table  of  dark  blue  glass,  3  by  3  feet,  about  f  inc 
thick,  was  mounted  a  tankard  of  crystal  glass  cut  in  bamboos,  diawoodi 
and  bamboos  intermixed  with  clear  and  polished  engraving.  Alon^ 
side  of  this  tankard  was  placed  a  goblet  engraved  in  polished  engrfr^ 
ing,  with  the  double-headed  eagle  of  Austria.  Both  of  these  object 
were  mounted  in  very  tasteful  frames  of  ormolu,  studded  with  clnsto^ 
of  pearls  and  corals;  the  metallic  handle  of  this  tankard  represented 
dragon ;  in  the  cover  were  inserted  clusters  of  pearls,  coral,  and  precio'"^ 
stones.  The  waiter  upon  which  these  two  pieces  were  placed  wascoK*" 
posed  of  18  panels,  beautifully  engraved ;  the  frame  ond  handles  ^ 
ormolu,  the  handles  representing  two  beautiful  statues.  This  tsct,  r"* 
markable  for  its  masterly  execution,  was  intended  for  the  city  hall  ^ 
290 
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Vienna.     I  cannot  say,  however,  that  I  particnlarly  admired  the  design,    AUSTRUfHim. 
as  to  me  it  seemed  heavy  and  awkward. 


Several  services  of  crystal  cut  glass,  painted  in  black  colors  of  dif- 
ferent patterns,  were  also  exhibited.    The  contrast  of  a  brilliant  surface  m^yr. 
with  black  decorations  I  consider  a  bad  effect,  not  pleasant  to  the  eye. 
Other  services  cut  and  painted  in  light  pink  looked  very  handsome. 
Articles  of  white  glass  engraved,  and  covered  over  the  engraving 
with  a  dead  gilding,  looked  very  pretty. 
Sets  of  bluish  opal  glass  painted  with  white  enamel  and  gold. 
Sets  of  white  and  yellow  glass,  in  which  flakes  of  white  mica  have 
been  distributed  irregularly. 
Sets  in  turquoise-blue,  gilt,  and  mounted  in  ormolu. 
Fine  large  vases,  subjects  painted  with  gold  and  colored  grounds. 
Two  very  large  vases  in  six  pieces,  measuring  51  inches,  with  pedes- 
tals ;  the  body  of  the  vase  handsomely  engraved,  and  the  remainder  cut ; 
valued  at  $3,200  the  pair.    The  different  pieces  were  adjusted  one  upon 
the  other  with  such  nicety  that  it  was  with  difficulty  one  could  see  the 
separation.    Two  handsome  glass  handles  were  attached  at  the  sides, 
and  were  very  regularly  put  on. 

Tvro  heavily  cut  oval  bowls,  10  by  l&|  inches,  cut  in  diamonds,  worth 
^100  each. 

The  Austrian  catting  is  principally  flutes  and  diamonds ;    Cnt-giass. 
sometimes  large  panels  are  cut,  and  upon  these  heavy  sharp 
diamonds  are  distributed. 

The  thin  blown  glass  ware  of  this  house  is  very  well    Blown  gUss. 
done. 

Quite  a  variety  of  goods  exhibited  by  this  house  consist  g^^^*^^  *^"*' 
of  articles  with  cutting,  painting,  and  decorations  upon  the 
same  article.  This  would  indicate  that  Bohemian  glass  is 
J^rd  enough  to  retain  the  sharpness  of  the  cutting,  even 
^hen  it  is  placed  in  a  muffle  to  bake  on  the  enamels,  the 
gilding,  and  other  decorations. 

In  colored  glass  I  found  a  large  variety  of  very  superior    colored  gims. 
^lored,  painted,  gilded,  enameled,  and  otherwise  decorated 
^iticles,  all  executed  in  very  fine  taste,  and  the  colors  of  the 
^lass  excellent. 

Two  fine  vases  with  ormolu  handles,  24  inches  high  by  11  inches 
*liameter. 

An  opal  set  of  enameled  glass  painted  over  in  several  colors,  making 
*  fine  contrast. 

A  very  handsome  vase,  4  feet  high,  of  iridescent  amber  glass,  gilded 
«'^ucl  enameled  in  whit«,  was  sold  to  the  Dublin  Museum  for  $140.  An- 
otlier  one  of  the  same  style  was  sold  to  the  South  Kensington  Museum, 
*f  London. 

Iridescent  glcMS.  iridescent  giM* 

This  house  is  especially  celebrated  for  its  iridescent  glass, 
^ing  the  pioneer  in  that  line.  About  twenty  years  ago  it 
^  happened  that  by  using  fire  works  in  a  furnace  where 
^n)o  glass-ware  had  been  placed  the  metallic  vapors  of 
^'Jcse  fire  works  produced  a  peculiar  iridescent  color  upon 
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^"^^if^'    *^®  glass.    It  is  only  three  years  ago  since  these  gentlemen 
revived  this  process,  improved  it,  and  put  it  into  general  use, 


J   ^  L.  Loi>.  ^^^  ^"^1^  good  results.     Other  Austrian  manufacturers 

mcyr.  have  taken  up  this  process ;  the  English  also  have  obtained 

iridescentgiass.  S^od  rcsults  with  it.    Thcse  beautiful  colors  of  the  rainbov 

were  applied  principally  to  crystal  glass,  but  also  to  several 

kinds  of  slightly  colored  glass,  such  a  slight  amber,  etc 

The  Austrian  wares  in  that  line  cannot  be  surpassed. 

cbandeUers.  Chandeliers. 

The  glass  chandeliers  exhibited  by  Lobmeyr  were  very 
handsome,  light  in  structure,  pretty  in  design,  and  skill- 
fully made ;  they  were  in  striking  contrast  to  the  jumble 
of  colors  and  great  number  of  pieces  found  in  the  Italian 
chandeliers.  Some  were  mounted  in  gilt  bronze,  others 
entirely  of  crystal  glass,  plain  white  or  iridescent ;  some 
mounted  with  large  and  beautiful  cut  drops  of  all  sizes  and 
shapes ;  some  with  cut  bowls  and  branches,  others  with  en- 
graved bowls  and  plain  branches. 
Paper  wei;;ht8.  J  should  not  forgct  to  Call  attention  to  several  paper 
weights  made  of  a  solid  piece  of  glass  cut  in  the  shape  of  a 
diamond  and  supported  by  four  little  negroes  in  bn>nze. 
The  imrity  and  brilliancy  of  the  glass  enables  one  to  judge 
of  the  perfection  of  this  Bohemian  metal,  which  was  almost 
entirely  free  from  defects. 

The  fancy  articles  were  in  such  an  endless  variety  that  ii 
is  impossible  to  describe  them.  I  must  paj'  a  tribute  to  the 
elegance  of  design,  the  regularity,  and  perfection  of  the 
articles  exhibited  by  the  Messrs.  Lobmeyr. 

I  have  to  state,  however,  that,  no  matter  how  skillful  and 
beautiful  the  engraving  and  decorating  of  this  house  may 
be,  the  cutting  lacks  in  perfection,  and  I  saw  many  arti- 
cles beautifully  decorated  but  very  irregularly  cut ;  nor  is 
the  cutting  deep  enough,  nor  does  it  present  as  sharp  angles 
as  I  saw  in  the  British  section. 

Enamel   deco  Enamel  decoToted  ware. 

rated  ware. 

The  Messrs.  Lobmeyr  have  also  attempted  the  manufact- 
ure of  enamel  decorated  ware  in  the  Arabian  style. 

The  accompanying  illustration  (Plate  17)  represents  a  few 
of  the  styles  exhibited.  Although  the  workmanship  is  good 
and  well  executed  as  an  imitation  of  original  Arabic  wares, 
yet  the  general  effect  produced  by  the  combination  of  pecu- 
liarly colored  glass  and  the  profuse  ornamentation  is  some- 
what garish. 


Arabian  style. 


L 
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But,  however  pretty  this  style  of  glass  may  be  thought  to   ^"^^""'' 
t)e  by  some,  in  my  opinion  it  will  never  have  a  wide  circular 
ion.    There  is  oddity  about  the  style,  but  nothing  pretty,    j.  &  l.  Lob- 
md  it  is  only  in  the  hands  of  such  an  artist  as  Brocard  or 
jlall^,  of  France,  that  these  wares  can  be  made  somewhat    Arabian  style. 
attractive.    Although  I  have  praised  the  general  excellence 
>f  the  wares  of  this  house,  and  the  fine  taste  displayed 
n   their  designs,  from  this  general  approval  I  must  ex- 
sept   the  uncouth   and  heavy  shapeless    articles  made  in  mSfSSjcSa.^^^' 
mitatiou  of  the  old  German  tankards,  mugs,  etc.    There 
june  no  beauty  of  contour,  prettiness  of  form,  or  harmonious 
and  pleasant  lines ;  they  are,  in  my  estimation,  simply  the 
result  of  the  first  effort  of  a  nation  which  has  never  been 
singled  out  for  taste,  and  Bohemian  art  glass  does  not 
receive  any  additional  credit  for  the  production  of  such 
wares.     The  glass  decorated  by  the  Messrs.  Lobmeyr  is 
manufactured  by  M.  Lobmeyr^s  nephew,  at  Adolf,  in  Bo- 
hemia. 

Bohemian  glass  ware,  such  as  is  sent  to  this  country,  is 
often  far  from  being  anything  above  ordinary  common  wares, 
but  we  should  not  form  an  opinion  of  Bohemian  glass  manu- 
facture until  we  see  such  a  display  as  was  made  by  these 
gentlemen. 

The  Austrians,  in  matters  of  taste,  are  the  French  of  Ger- 
many. 

Q,  VLLRIOR,  WiUielmtthaL 

A  veiy  fine  assortment  of  decorated,  painted,  and  gilt  glass. 

Avery  handsome  set  of  crystal  glass  vases,  goblets,  bowls,  etc.,  heavily 
cat,  gilt,  and  with  heavy  panels  left  in  relief,  painted  and  enameled. 

Several  large  vases  in  very  heavy  diamond  cutting. 

Several  articles  of  iridescent  glass,  and  a  few  with  mica  flakes,  called 
''metallized  glass."  Some  of  the  iridescent  glass  is  decorated  and 
caamelod  in  white. 

A  very  large  white  glass  bowl  mounted  in  gilt  bronze. 

Articles  in  crystal  glass,  cut,  covered  over  with  ruby  in  certain  parts, 
^txd  engraved. 

Articles  of  black  iridescent  glass,  enameled  over  in  white  enamel. 
A.  very  pretty  contrast. 

Thin  muslin  glass,  blown  very  regularly,  engraved,  and  painted  with 
Hght  stars  and  strawberry  designs. 

Thin  articles  decorated  with  light  and  tasteful  designs. 

Large  vases  decorated  handsomely  with  raised  enameled  bortlers  on 
Ught-brown  ground.    A  very  handsome  effect. 

Thin  articles  of  white  iridescent  glass,  with  decorations  made  to  imi- 
tate crackled  glass ;  these  are  supposed  to  have  been  painted  with  a 
medium  upon  which  powdered  glass  had  been  sprinkled,  then  baked  in 
the  mulHe. 

An  assortment  of  handsome  chandeliers. 


Q.  XJllrich. 
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AUBTIUA-HUK- 
OAKT. 

Julins    MUl- 
hauB  A,  Co. 


J.  J.  GUitlcrft 
Sons. 


Clemens  Raacb. 


JULIUS  MttHLHAUa  d  CO.,  Haida,  Bohemia, 

A  large^fine  ^tag^re  ^ith  two  bowls,  handsomely  cut  an 
scalloped,  the  oatside  of  the  bowls  cat  into  very  sharp  augles 
which  are  themselves  cut  into  profiles,  in  the  same  style  a 
the  small  thermometers,  representing  columns,  etc.,  so  tba 
from  the  inside  different  cut  designs  could  be  seen  as  if  ii 
relief  5  a  very  difficult  and  pretty  piece  of  work;  the  foot  i 
cut  in  heavy  panels.  A  handsome  piece  of  cut  glass,  wort 
$85. 

An  assortment  of  the  usnal  iridescent  decorated  glass. 

Two  very  large  and  handsome  vases,  decorated  in  white  enamel, 
beautiful  design.    A  handsome  and  remarkable  piece  of  work  wort 
81,150. 

J.  J,  GVRTLEB  d  SONS,  MeitUndorf,  Bohemia. 

A  very  handsome  goblet,  upon  which  was  deeply  engraved  a  repr 
sentation  of  the  Lord's  Supper,  in  old  Bohemian  style. 

Black  vases  with  white  mica  distributed  in  the  mass  and  paiuta 
over. 

Black  vases  with  golden  metallic  flakes.  These  pieces  are  made 
first  blowing  an  object  in  the  desired  colored  glass ;  the  metallic  (la 
are  then  rolled  on,  and  a  new  layer  or  envelope  is  put  over  this ;  th 
flakes  are  therefore  inclosed  between  the  two  layers  of  glass. 

CLEMENS  RASCH,  Ulriehtthal  and  Meiattndorf. 

A  vaiiety  of  colored  decorated  glass. 

A  very  pretty  pale  amber  service,  engraved;  also  one  in  light  pini^; 
both  of  very  pure  colors. 

The  usual  variety  of  decorated  vases. 

A  new  style  of  frosted  pink  vases  on  an  opal  inner  coat,  ground  in 
parts  to  show  the  opal  coating,  and  engraved  upon  the  pink  outer  cost 
This  style  is  said  to  have  been  recently  patented. 

Black  vases  decorated  in  white  enamel,  and  a  variety  of  iritlesceat 
fflass 

LUDWJG  MOSEB,  CarUbad. 

This  house  has  introduced  the  Japanese  decorations  upon 
a  light  gold  ground,  which  brings  out  the  patterns  verj* 
prettily. 

Several  vases  decorated  in  relief  in  imitation  of  clmsonni.  The  de- 
signs upon  these  vases  are  very  complicated,  and  are  in  imitation  of 
Arabian  work.  The  enamels  put  on  are  very  tliick  and  stand  quite  in 
relief.    These  goods  met  with  a  very  large  sale  during  the  Exposition. 

The  colored  glass  of  this  house  was  not  up  to  the  usual 
standard. 

Jowiph  Iiiwidd.  JOSEPH  INWALD,  Falma. 

Two  very  handsome  crystal  candelabra,  hung  with  drops, 
heavily  cut  in  prisms  and  flutes,  and  interspersed  with  hand- 
somely engraved  medallions.  The  metal  was  of  excellent 
quality,  clear  and  brilliant. 

Two  large  crystal  decanters,  heavily  cut,  having  large  knobs  cut  out 
of  the  metal  and  engraved  upon;  these,  as  weU  as  the  candelabra, 
were  fine  specimens  of  the  glass-cutter's  art. 


LodTagMoser. 
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JOSEPH  AHNE,  SUinsehonau.  ▲ustuia-uuv- 

GJLUT. 


Joseph  Ahno. 


A  variety  of  colored  glass,  ornamented;  black  glass  with 
T^hite  enamel,  opal  decorated  in  gold,  etc. 

J08.  ED.  80HMID,  Annathal.  Jos.  Ed.  Schmid. 

The  usual  variety  of  colored  glass  fancy  articles.  This 
house  also  exhibited  a  style  of  crystal  heavily  cut  hanging 
baskets,  with  handsome  cut  drops,  which  were  in  very  good 
taste  and  beautiful.  Many  small  bouquet-holders  in  iri- 
descent glass,  blown  very  thin,  had  heavy  solid  feet ;  the 
display  of  the  iridescent  colors  gave  these  goods  quite  a 
pleasing  appearance. 

FBANZ  WAONEB,  Mtiatertdorf.  Fiimz Wagner. 

Very  handsome  square  jewelry  caskets  in  black  glass,    cwkeu    and 
mounted  in  silvered  and  gilt  frames,  decorated  in  pretty  *"^®'  ^**** 
patterns,  with  white  enamels. 

A  large-size  casket  was  valued  at  $40.  Tbis  house  seemed  to  have 
exhausted  ingenuity  in  making  these  toilet  boxes,  as  they  could  be 
found  in  all  colors  and  styles  of  decoration. 

A  variety  of  square  toilet  boxes,  having  glass  drawers  fitted  in  gUt 
frames,  the  glass  cut,  engraved,  and  decorated  in  enamel. 

A  variety  of  bird  cages  made  of  sticks  of  opal  and  other  colored 
glasses,  the  bottoms  lined  with  looking  glasses  and  decorated  in  en- 
amel.   These  cages  have  a  remarkably  fine  appearance. 

BUD.  GBOHMANN  «l  CO.,  Haida.  Sc  Co. 

Among  the  number  of  handsome  wares  of  this  iimi  could  be  seen 
several  very  large  oil  lamps  in  different  colored  glasses.    Some  of  the 
prettiest  were  of  a  pale-gray  glass,  decorated  in  white  enamel  in  re- 
lief; also  in  black  glass,  with  the  same  enamels,  crowned  with  very 
beautiftilly  engi'aved  globes.  'Fine  opal  vases  decorated  in  relief  gold. 
A.  very  pretty  vase  with  a  dark  ruby  ground,  painted  with  white  raised 
QnameL    A  pair  of  light  cream-colored  vases,  decorated  in  brown  re- 
lief enamel.  o  vi  n         t 

SOHINDLEB  t§  VEJT,  QabUmz.  vStT 

A  very  fine  assortment  of  imitation  precious  stones,  in  all  colors ;  out 
l>eada ;  paper  weights  in  acid-depolished  glass  representing  cat  heads, 
'With  month  and  eyes  painted  in  enamel ;  paper  weights  with  i)ictures 
oevered  over  with  a  varnish. 

a  DBE88LEB,  Gdblonz.  C.  PtoshI*  r 

Very  fine  toilet  chest  of  plate-glass,  mounted  in  gold,  lined  inside 
xvith  different  colored  silks.  Paper  weights  of  depolished  statues, 
xnonnted  npon  bases  of  colored  glass.  Also  a  large  variety  of  imitatiou 
atones  for  jewelry,  in  very  fine  colors. 

Other  exhibits  showed  artificial  flowers  made  of  £:lass,    Artificial  flow- 

"  '  era  in  jTlafM. 

^ith  a  very  saccessful  result.  These  flowers  naturally  re- 
tain their  freshness  for  ever.  The  china  manufacturers, 
however,  are  also  making  these  flowers,  which  look  very 
pretty,  and  it  seems  to  us  that  the  materials  they  use  are  of 
mach  easier  treatment  than  glass. 
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AU8TBIA-IIUN- 
GXUY. 


uca. 


In  the  Austrian  sectdon  was  one  of  tho  attractions  of  the 
day,  viz,  tlie  inanufactare  of  toilet  articles  and  stnfGs  for 
Span-glass  ibb.  ladies'  wcap,  made  out  of  spun  glass,  by  Madame  Jules  de 
Brunfaut,  Vienna.  The  glass,  shown  on  the  counters  in 
large  bundles,  to  all  appearances  looks  like  cotton,  and  is  of 
a  remarkable  fineness.  This  glass  is  spun  into  threads  like 
ordinary  cotton,  and  is  woven  into  different  colored  fabrics, 
sometimes  entirely  of  glass  and  sometimes  with  a  chain  of 
silk  or  cotton. 

The  novelty  of  seeing  fancy  articles  made  of  spun  glass 
attracted  the  eye  of  the  visitor.  Ladies  were  particularly 
astonished  at  seeing  collars,  neckties,  cords  and  tassels, 
fringes,  pin  cushions,  little  caskets,  curled  feathers,  belts, 
Glass  bonnets,  ctc.,  made  of  glass.  A  very  handsome  ladies'  buff-colored 
bonnet,  made  of  spun  glass,  with  the  orthodox  feather  and 
ribbons,  lined  with  silk,  was  tho  center  of  attraction.  A 
bonnet  of  this  kind  can  run  the  risk  of  a  shower  without 
being  spoiled ;  glass  will  only  look  brighter  for  being  washed. 
and  cloaks.  The  exhibit  included  a  very  handsome  cloak,  made  of 

knitted  wool  and  lined  with  glass  cloth,  the  threads  being 
woven  a  certain  distance  apart  and  laid  at  right  angles. 
This  made  a  very  pretty  and  bright  lining,  offering  a  pleas- 
ant contrast  with  the  colored  knitted  wool.  The  different 
articles  exhibited  were  made  in  various-colored  glasses. 
There  was  quite  a  variety  of  colored  and  white  laces ;  cloths 
embroidered  with  glass ;  very  thin  woven  glass  cloth,  in 
^  which  now  and  then  a  fine  thread  of  gold-colored  glass  ap- 

peared, making  a  very  handsome  fabric.  These  goods  are 
easily  washed  by  simply  dipping  in  a  bath  of  water  and 
soda,  and  brushed  with  an  ordinary  soft  brush. 

Hungary.  The  Hungarian  section  had  nothng  worthy  of  notice.    The 

glass  was  of  a  very  poor  color,  quite  yellowish,  and  the  ex- 
ecution of  the  work  quite  inferior.  Among  other  things 
could  be  seen  a  very  large  and  heavy  vase  of  crystal,  said 
to  have  been  made  40  years  ago,  cut  poorly,  the  glass  of  bad 
color,  and  the  style  very  homely. 

In  conclusion,  it  may  be  said  that  very  beautiful  glass  ware 
was  shown  in  the  Austrian  section,  and  the  praise  bestowed 
Ancient  celeb-  upou  it  is  wcU  dcscrvcd.  In  this  branch  of  industry,  for 
rtty  of  Bohemia,  ^^^j^j^  Bohemia  has  been  celebrated  for  many  years,  are  seen 
the  benefits  of  a  continuous  manufacturing  for  a  long  period 
of  time.  Glass  making  to  a  Bohemian  is  as  natural  as  in- 
venting is  to  a  Yankee.  Everj^  one  is  familiar  with  the  art, 
and,  as  in  other  nations,  the  multiplicity  of  talent  has  made 
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this  country  particularly  celebrated  all  over  the  world  for    AusraiA-Huif. 
its  famous  productions.  


L.  Lobmeyr,  to  whom  I  am  indebted  for  much  valuable   l-  Lobmeyr. 
information  on  the  subject  of  glass,  and  who  lately  pub- 
lished an  interesting  work  entitled,  ^'  Die  Olasinduatrie :  ihre 
Geschichtej  gegenwdrtige^  Entwidkelung^  und  Statistics^  writes 
to  me  that  a  great  part  of  the  good  name  of  the  Bohemian   jyeAm  by  ar- 
glass  is  due  to  the  fact  that  the  best  artists  in  Vienna  are       ^     *"^ 
selected  for  designing  the  models  in  the  styles  in  which  they 
are  particularly  known  to  excel.    It  would  be  impossible  for 
a  siDgle  artist  to  create  designs  suitable  for  such  a  variety 
of  shapes  and  purposes.    The  government,  knowing  the  im-  fotten^thrart  of 
portance  of  its  Bohemian  indastry,  has  also  fostered  its  de-  ^^^^  n^i^ing. 
velopment  by  lending  to  it  the  benevolent  influence  of  the 
Vienna  Museam,  an  institution  said  to  be  admirably  man-  seumT^ 
aged.    It  is  to  be  hoped  that  our  government  may  follow  in 
the  footsteps  of  the  Austrian^  and  encourage  in  our  pro- 
posed National  Museum  the  dissemination  of  art,  by  acquir- 
ing specimens  of  the  best-known  art  glasses  and  put  them 
on  exhibition. 

One  point  not  to  be  overlooked  in  Bohemian  glass  ware Bohei^*w»i^^ 
is  the  cheapness  of  all  their  productions.  In  this  they  can 
compete  quite  successfully  with  almost  any  other  nation. 
Austria  did  not  exhibit  any  window  or  plate  glass,  nor  were  the 
manufactures  of  bottles  and  ordinary  green  glass  repre- 
^^ted. 


BBLOIUlf. 


Sooi6t6  ono- 
nyme  dm  verre- 
nMrtunies. 


BELGIUM. 
SOOJ£t£  anonyms DE8  VERRERIES  H^UNIBS, BouatuU^-Moiu. 


m  u,      ,    ^      The  table  ware  exhibited  by  this  house  was  of  a  very  or 

Table,  ooloredj  ./  •/ 

c^and  pressed  dmary  quauty,  the  glass  variable  in  color,  and  generally  o: 

a  darkish  cast,  wanting  in  brilliancy.    The  colored  glass  if 
also  of  ordinary  quality.    The  cut  glass  is  irregular  in  work 
inanship  and  polish.    A  few  large  pieces  were  to  be  seen  i 
crackled  ware.    The  pressed  glass,  of  which  there  seem* 
to  be  a  larger  quantity  exhibited  than  in  the  other  sections^^, 
was  of  inferior  quality  in  color  of  metal,  and  iu  pressiuj 
showing  very  bad  mold-marks  and  a  cloudy  surfiEi.ce.    A  fe^ 
decorated  opal  globes  were  to  be  seen,  but  nothing  else 
interest. 


Comnagnieano.TffJS   COMPAQNIB  ANONYME  DES   OBISTALLEBIES  ET  VBRRSRIBS 
nyme  dea  cristal- 
leriofl  et  yerreries 
Namuroises. 


NAMUB0I8ES,  Namur. 

This  manufactory  of  table  ware,  gas  globes,  etc.,  had  a 
Tabiegiji88,etc.  variety  of  goods  on  exhibition,  but  nothing  of  especial  in- 
terest could  be  seen.  The  irregularity  of  color  in  the  metal, 
as  well  as  the  want  of  brilliancy,  was  also  noticeable  in  their 
white  glass.  A  few  articles  of  colored  glass  exhibited  were 
fair,  but  nothing  remarkable.  The  cut  and  engraved  arti- 
cles were  plain  and  ordinary.  The  muslin  thin  glass  was 
blown  with  a  little  more  regularity  than  the  other  wares.  A 
few  opal  globes  of  fair  quality.  No  acid  etching  was  to  be 
seen  in  the  exhibit  of  the  two  above-named  houses. 


Frankinet 
Co. 


Spring  press. 


Tools.  Tools. 

But  few  tools  for  glass-making  were  exhibited  in  the  Belgian 
^  section.  The  only  house,  Messrs.  Frankinet  &  Co.,  of  Mar- 
chienne-au-Pont,  had  on  exhibition  a  patented  spring  press. 
The  springs  can  be  regulated  by  a  screw.  The  press  is  so 
combined  that  the  ring  is  first  brought  down  upon  the  mold; 
then  the  plunger ;  and  when  the  latter  has  reached  the  bot- 
tom the  pressure  is  continued  by  means  of  a  spring  cylin- 
der, which  increases  the  pressure  without  any  shock.  In 
uumolding  the  operation  is  reversed,  in  the  order  mentioned. 
The  mold  slides  upon  Y-ways,  and  is  adjusted  in  its  proper 
place  by  means  of  set  screws.  Price  $150.  This  press  seems 
to  be  well  combined  for  giving  a  gradually  increasing  pres- 
sure without  any  abrupt  movement.  The  workmanship  is 
good,  and  is  superior  to  anything  seen  in  the  French  sec- 
tion. This  press  much  resembles  our  American  presses. 
Glass-cutter's  The  samc  fljm  also  exhibited  a  glass-cutter's  frame  made  en- 
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tirely  of  iron,  and  permitting  to  ac^ast  the  wheel  by  means      "'^'p^ 

of  screws,  an  improvement  over  the  old  wooden  frame. 

Several  other  manufacturers  of  hollow  ware  did  not  think 
proper  to  exhibit.    Among  others,  I  regretted  not  to  see 
the  Val  St.  Lambert  factories,  so  celebrated  in  Belgium  bJt^iwIo'ry^"*' 
and  elsewhere  for  the  excellence  of  their  goods.     These 
works  are  the  largest  in  Belgium,  and  are  to  that  country 
what  the  celebrated  Baccarat  works  are  to  France.     On 
a  former  trip  to  Belgium  I  saw  the  glass  of  this  firm  in 
their  d^pdt  in  Brussels,  and  was  much  pleased  with  the 
fine  specimens  shown.     Their  style  of  manufacture  ap- 
proaches that  of  the  English  and  French,  and  in  some  in- 
stances is  quite  equal  to  some  of  the  best  work  of  these 
two  countries.    The  St.  Lambert  works  employ  about  1,600    Production, 
workmen,  and  the  annual  production  is  about  $600,000.    I 
have  had  occasion  to  see  M.  Jules  Deprez,  the  manager  of  "^^^  nepna. 
these  works,  and  in  the  course  of  conversation  have  found 
him  quite  disposed  to  enter  into  the  current  improvements 
daily  developed.    He  stated,  among  other  things,  that  his 
works  were  introducing  the  Tilghman's  sand-blast  engrav-     ^j  bEi?*^"**  * 
iug  proces>^    This  gentleman  also  freely  acknowledges  the 
superiority  of  American  pressed  glass. 

If  Belgian  goods  in  general  do  not  come  up  to  the  stand- 
ard of  excellency  of  some  other  nations,  their  remarkably 
low  prices  are  quite  an  inducement  to  the  purchaser,  and 
i^tatistics  show  that  two-thirds  of  her  productions  are  ex- 
ported.    The  facilities  for  glass-making  in  Belgium  are 

many. 

Plaie-gla88.  Tiu^gum. 

Three  only  of  the  plate-glass  factories  exhibited. 

The  Manufactube   de  Glaces  de  Sainte  Mahib  j5SS"dT  aSi^S 
D^OiGNEES  is  the  pioneer  works  of  Belgium.    They  employ  ^»'*®  d'Oigniea. 
700  to  800  hands  and  600  horses  steam-power.    Gas  fur- 
naces are  exclusively  used. 

The  plates  sent  to  Paris  were  a  plain  plate,  17.54  feet  x 
11.26  feet  =  197.33  superficies,  weighing  990  pounds  j  a  sil- 
vered plate,  16.47  x  10.56  feet  =  173.92  superficies,  weighing 
770  pounds.  These  were  the  largest  in  the  Belgian  section ;  ft^JfSSSnditeSS! 
very  clear  and  free  from  defects,  well  poUished,  and  appar- 
ently of  a  very  even  surface. 

The    SoCUfeTfe  ANONYMB  DES  GlAOES  ET  YEBBEBIBS,  ,     ManuflMsture 

Du  Hainaut,  at  Roux,  a  new  factory,  exhibited  a  plain,  a  du  Hiinaut. 
silvered,  and  a  beveled  silvered  oval  plate.    The  plain  plate 
measured  16.56  x  10.10  feet  =  167.25  superficy,  weighing 
660  pounds ;  the  silvered  plate  13.71  x  11.12  feet  =  152.45, 
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BELGIUM. 


Plate-glass. 

Manufocturo 
Uu  Hainaat. 


Production. 


Soc.    anon,    de 
Coarcelles. 


Production. 


Floreffe     fac- 
lorj-. 


Aiirelais     fac- 
tory. 


Lesson  for  our 
manofacturcis. 


Fse  of  gas- 
furnaces. 


Grinding  and 
finishing  machin- 
ery. 


weighing  616  pounds.    Unfortunately  the  two  laige  plates 
were  broken  when  the  workmen  put  them  up.    This  house 
showed  the  different  stages  of  the  manufacture  of  plate-glass 
by  plates  in  the  rough  state,  ground,  smoothed,  and  pol- 
ished.    The  beveled  mirror,  although  very  finely  silvered 
and  mounted,  had  two  defects  on  the  edges,  showing  bi-oken 
lines  on  the  oval  of  the  bevel.    This  factory,  founded  in  1868, 
is  now  manufacturing  plates  of  equal  quality  to  any  of  the 
older  Belgian  works.    They  use  a  600  horse-power  steam- 
engine  and  are  provided  with  the  best  improved  mechanicaL 
means  of  manufacturing.    They  have  two  Siemens  furnaces^ 
of  12  pots  each.    The  annual  production  is  put  down  at^ 
about  230,000  square  feet. 

The  Socr6T6  Anonyme  de  Courcelles  exhibited  sil- 
vered plates  of  36.34  iut^hes  superficies,  weighing  484  pounds, 
and  a  plain  plate  measuring  11.81  x  9.34  feet  =  110.31  superfi- 
cies, weighing  550  pounds.  The  quality  of  the  glass  and  the 
finish  are  not  up  to  the  standard.  They  also  exhibited  sev- 
eral samples  of  rough  plate-glass. 

This  factory  was  established  in  1870;  there  are  now  at 
work  2  Siemens  furnaces,  with  12  pots  each.  The  annual 
production  is  about  the  same  as  the  Eoux  factory. 

Other  factories  in  Belgium  did  not  take  part  in  the  Ex- 
position— those  of  Floreffe  and  Aurelais. 

The  Floreffe  factory  has  been  in  operation  since  1853. 
The  furnaces  used  are  of  the  Siemens  patent.  The  annual 
production  is  put  down  at  240,000  superficial  meters. 

The  Aurelais  factory  is  of  such  recent  date  that  little  can 
be  said  about  it.  Its  annual  production  may  be  estimated 
at  about  90,000  square  meters. 

The  manufacture  of  plate-glass  is  extending  every  year 
in  Belgium.  A  monopoly,  such  as  is  existing  in  France,  is 
not  possible  there  any  longer,  as  1  find  several  new  works 
have  been  erected  lately. 

Our  manufacturers  of  plate  glass,  who,  for  the  want  of 
skilled  men,  have  not  met  with  success  in  their  undertak- 
ing, should  turn  their  eyes  towards  Belgium  to  secure  the 
talent  we  do  not  possess  as  yet.  It  will  also  be  noticed  that 
the  Belgians  invariably  use  gas  furnaces  in  their  manufac- 
ture. Iliese  are  undoubtedly  the  best  for  such  work,  and 
our  present  and  future  plate  works  should  adopt  them  with- 
out hesitation. 

The  best  improved  machinery  for  grinding  and  finishing 
plates  should  also  be  procured,  as  much  of  the  success  of 
plate  works  is  due  to  the  proper  kind  of  machinery  used. 
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WtTidaw  glass.  beloivu. 

In  the  manufacture  of  window  glass  Belgium  is  espe-    window  giaw. 
cially  far  famed,  and,  though  other  countries  are  also  mak- 
ing window  gla^s,  she  is  pre-eminently  the  ^v^ndow-glas8 
manufacturer  of  Europe.    In  quality  and  price  she  holds  a    jBeigium  iioids 

__  ^  ^~^        tii6  first  ninlc. 

position  in  the  first  rank,  and  although  France  and  Ger- 
many are  close  to  her  in  the  race  she  nevertheless  holds 
her  own  well. 
The  Belgian  manufacturers  made  a  collective  exhibit  of  ^,Beigian,,<»Ji«<'; 

°  tlve    exhibit    of 

their  productions.  These  were  shown  in  a  queerly  shaped  window  giasA. 
iron  structure,  which  was  intended,  doubtless,  to  show  the 
glass  at  a  good  advantage,  but  it  was  a  signal  failure.  Tbe 
structure  was  built  very  high,  with  a  spiral  stairway  in  the 
center  to  ascend  to  the  upper  part,  where  different  colored 
and  etched  glasses  were  mounted.  But  since  the  stairway 
was  permanently  closed,  to  see  and  appreciate  the  quality 
of  the  glass  exhibited  one  ran  the  risk  of  dislocating  his 
neck  in  looking  up. 

The  Belgian  window  glass  in  general  is  of  a  very  good  Qaaiity  of  white, 
quality,  free  from  air  bubbles  or  impurities,  of  good  color, 
and  the  surface  very  even.    The  colored  glass  was  of  supe- 
rr'iOT  quality  and  of  veiy  clear  colors;  the  doubled,  trebled, 
»nd  quadrupled  or  flashed  colored  gla^s  was  very  fine,  uni-»nd  colored  gioM. 
form  in  the  thicloaess  of  the  coatings,  and  when  etched  or 
engraved  presfented  very  fine  specimens  of  workmanship. 
"We  regret  that  some  manufacturers  had  the  unfortunate 
idea  of  pasting  pieces  of  gold  paper  on  the  edge  of  their 
glass.    Whether  this  was  from  intent  or  carelessness,  it  is 
certainly  to  be  discountenanced,  as  with  this  paper  obstruc- 
tion the  color  of  the  glass  in  the  mass  cannot  be  ascertained. 
Among  the  manufacturers  exhibiting  were : 

F.  Deulin  PfeRE,  at  Jumet,  who  runs  3  furnaces;  2  with  f.  DouiiuPAre. 
coal,  one  of  a  new  system  with  gas,  and  3  flattening  ovens 
heated  with  coal.  He  employs  160  workmen;  the  daily  pro- 
duction is  about  3,000  feet.  This  house  makes  it  a  specialty 
to  manufacture  colored  glass,  but  also  had  white  and  stained 
glass  on  exhibition. 

n.  J.  BrvoET,  Jumet,  exhibited  very  large  cylinders  129  x  ^^  ^  Bivort 
42  inches,  panes  81  x  63  inches,  146  x  36J  inches,  all  made 
in  a  very  perfect  manner;  colored,  doubled,  or  flashed  glass 
ia  very  good  colors,  and  engraved  in  very  pretty  patterns, 
il.  Bivort  was  the  pioneer  in  introducing  the  Siemens  fur- 
naces in  Belgium  for  window-glass  making. 

A.  Foubcault-Feison  &  Co.,  of  Dampremy,  exhibited    Foc^ait-Pri- 
cylinders  of  6.08  feet  x  3.130  feet,  weighing  66  pounds; 
another  9.12  x  4.37  feet ;  a  sheet  9.67  x  2.88  feet. 
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°"^^PM.  Leon  Mondron,  of  Lodelinsart,  also  had  sheet-glass 

Window  giaiw.  of  large  size,  one  98  x  32  inches,  and  another  102  x 39 inches; 
Leon  Mondron.  ^^^  ^  cylinder  116  X  11  inches, 
sone.^*"^^  *     C.  Lambert  &  Sons,  of  Charlerol,  had  a  variety  of 

sheet-glass  of  good  quality,  among  others  one  68  x  38  inches, 
and  a  cylinder  7  feet  x  9  inches. 
&  c^°°  ^'^^^"^  L6oN  Baudoux  &  Co.,  Charlerol.  A  fine  exhibit  of  col- 
ored, engraved,  plain,  enameled  glass;  also  corrugated  glass 
sheets.  An  attraction  of  this  exhibit  is  two  corrugated  cylin- 
ders 7i  feet  high,  with  very  straight  corrugations, 
verreries    de     THE  Verrekies  de  Mariemont  exhibited  depolished 

Mariemont.  ^ 

corrugated  and  bent  sheets.  These  have  been  made  with  a 
Boetius  furnace,  which  they  introduced  in  Belgium  in  1869, 
and  which  by  several  improvements  has  been  adapted  to 
the  making  of  window  glass.  The  good  quality  of  the  glass 
shown  is  a  proof  of  the  superiority  of  this  style  of  furnaces, 
and  is  also  owing  to  the  fact  that  this  firm  uses  mechanical 
means  for  the  crushing  and  mixing  of  their  materials. 

soc.  anon,  des     Soci^Tife  Anonyme  des  Verreries,  Charlcroi.    Win- 
chwieroi.      ^"  <low  glass  in  all  thicknesses,  made  in  a  Siemens  furnace. 

Also  depolished  glass  by  the  Tilghman  process,  said  to  be 
able  to  depolish  1,600  square  meters  of  glass  in  10  hours. 

E.  Bandouz.  E.  Baudoux,  of  Lodclinsart,  had  a  fine  assortment  on  ex- 
hibition of  colored  and  muslin  glass,  in  opal  and  other  very 
pure  colors. 

vemsriea  na-  THE  Verreries  RATIONALES,  Jumet.  Finely  engraved 
sheet-glass,  of  all  colors.  The  engraving  of  this  house  is 
also  made  by  the  Tilghman  sand-blast,  and  is  a  good  speci- 
men of  the  beautiful  work  which  can  be  made  with  this  val- 
uable process. 

Schmidt,    De-     ScHMiDT,  DEvnxET,  &  Co.,  of  Damprcmy,  exhibited 

sheets  7.24  x  3.28  feet;  and  MM.  L.  Lambert  &  Co.,  of 

Jumet,  cylinders  of  11.41  x  3.25  feet,  and  sheets  8.26  x  3.34 

feet. 

Monni.yer     Monuoycr  Frfercs  &  Co.,  L.  de  Dorlodot  &  Co.,  of  Lode- 

Sher"*B^iginnlinsart;  the  Soci^te  Anonyme  de  Jemmapes,  V.  Brasseur 

^™*  &  Co.,  of  Charlerol;  Schmidt,  of  Lodelinsart;  the  Soci^t^ 

Anonyme  des  Verreries  de  Marchienne-au-Pont ;  Alphonse 
Morel,  Lodelinsart,  also  had  a  fine  assortment  of  window 
glass. 

loSS^^-  riaaroi  ^^^^^^  closiug  thls  Summary  description,  I  must  mention 
of  Aug.  i^^nsthe  handsomely  decorated  glass  panels  and  looking-glasses 
erdyico.        of  MM.  AuG.  Nyssens  &  Co.  and  Reverdy  &  Co.,  both 

of  Brussels,  the  former  having  silvered  mirrors  etched  in 
clear  arid  dead  surface,  the  edge  beveled,  cut,  and  etched, 
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all  in  very  good  taste.     Messrs.  Eeverdy^s  handsomely      bilqipm. 
painted' plate-glass  panels,  with  frames  of  colored  glass;    Beverdy&Co. 
two  bine  glass  panels,  engraved,  representing  handsome 
landscapes,  and  other  panels  with  beantifnlly  tinted  ground ;  and       lookLBg- 
handsome  looking-glasses,  engraved,  transparent,  and  sil-  ^^■■•®** 
vered;  sdso  a  panel  mirror  in  enamel,  engraved  and  silvered, 
all  done  in  a  very  artistic  manner. 

J.  B.  Capbonnieb,  Schaerbeek,  near  Brasseis.  A  finely  ^^^  b.  capron. 
painted  subject,  representing  Saint  Eoch,  presented  to  the 
^ope  for  a  church  in  Antwerp.  This  gentleman  has  fur- 
nished several  churches  in  Belgium,  Italy,  England,  Ger- 
many, France,  and  the  United  States.  He  claims  that  his 
colors  are  i)erfectly  unalterable,  and  prepares  his  own  en- 
amels. 

Bel^um,  in  the  glass  business,  as  in  many  other  branches   Belgium's  fore- 
of  industry,  holds  one  of  the  foremost  posts,  especially  in^^^P^'*"**^- 
the  mann&cture  of  objects  of  utility.     By  her  resources 
and  her  frugal  population  she  will  continue  to  remain  one 
of  the  leading  glass  manufactuiing  nations.  Buther  expor- 
tations  to  this  country  are  gradually  lessening,  and  our 
own  manufacturers  now  supply  nearly  all  the  home  demand 
fi>r  ordinary  goods. 


1X4LT.  ITALY. 

Italy,  which  of  late  has  been  trying  to  revive  the 
of  making  ancient  glass,  made  quite  a  display  at  the  E 
X>osition.    Although  I  admired  several  of  the  productio 
shown  in  such  profusion,  I  must  say  that  the  impressio^^on 
to^e***rrimcrieft  upou  the  mind  is  one  of  disappointment.    I  have  seeMr^^sen 
^b^     ^  ^  the  other  sections,  French,  Austrian,  and  English,  mucl'.^zach 

superior  wares  than  even  those  of  the  well-known  Venice  an^.Ksid 
Murano  Company.  The  colors  shown  by  the  Italians,  with  ^^i  a 
few  exceptions,  are  so  dull  and  wanting  in  the  brilliancy  c^  of 
other  nations,  that  the  difference  becomes  painfully  appar««^ar- 
Og^tg  ent  on  comparison.    The  wares  are  blown  very  badly,  anM^s^^nd 

indicate  the  work  of  artisans  who  are  not  skilled  in  the^^^.eir 
art.     These  defects  are  especially  to  be  seen  in  piec^^^zueg 
above  ordinary  sizes.    The  English  and  French  show  muc^^  jcb 
superior  goods  in  that  line,  and  the  colors  surpass  them  i/ 

together.    I  am  aware  that  the  aim  of  the  Italians  is  ~       to 
reproduce  a  blending  of  colors  to  show  soft  peculiar  tin 
but  I  must  confess  that  they  are  yet  far  from  success,  ancM 
good  clear  color  will  always  be  superior  to  a  dull,  undecide 
inhS^^aHt^  obscured  shade.    The  beauty  of  glass  is  its  brilliarfcy,  an 
of  ^ABs.  no  attempt  should  be  made  to  deprive  it  of  this  one  particu 

lar  and  inherent  quality. 

In  regard  to  taste,  I  must  also  say  that  I  have  failed  to 
see  any  great  display  of  it.  I  cannot  see  good  taste  in  ^^i 
lusters  or  chandeliers  loaded  down  with  a  multitude  of 
Overloaded  glass  Icaves  and  flowers  of  all  colors  and  shapes,  thrown 
omamenta.  ^Qg^^jj^p  jjj  elosc  promiscuity,  without  regard  to  the  har- 
mony of  colors.  Nor  can  I  appreciate  mirrors  with  glass 
frames  loaded  down  with  the  same  materials. 

Although  it  must  be  acknowledged  that  Italian  art  in 

mosaics  is  to  be  admired,  and  is  superior  to  anything  seen 

elsewhere,  yet  the  impression  left  of  the  Italiati  section  is 

one  that  leads  me  to  believe  that  the  ancient  Venetian  skill 

Monies   mar-  ^^^  departed  from  its  former  center.    The  Italian  mosaics, 

][^^J^^Q^^*^  however,  were  many  of  them  wonderful  productions,  both 

in  coloration  and  execution,  and  I  did  not  think  that  so 
many  and  such  beautiful  things  could  be  made  out  of  this 
art.  I  must  also  commend  the  fancy  glass  jewelry  of  this 
section,  as  showing  with  what  ingenuity  and  perfection  this 
ATontnzixie.  material  has  been  treated.  The  aventurine  jewelry  and 
mosaics  are  really  wonderful.  This  aventurine  or  imitation 
gold  stone  presents  many  difficulties  in  its  manufacture,  but 
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Erom  the  large  blocks  that  were  shown,  it  would  seem  that        ^taly. 
hey  have  been  thoroughly  mastered  in  Italy. 

The  Venice  and  Murano  Company  had  the  largest   veniceandMu 
ariety  on  exhibition,  and  represented  probably  the  best™°^  ompauj. 
reductions  of  the  country.    It  was  established  in  1866  by    EHtabUshed  in 
iii^lisli  gentlemen,  who,  as  lovers  of  ancient  art,  wish  to 
5vive  and  restore  it  to  its  primitive  greatness. 

It  would  be  impossible  to  describe  the  objects  exhibited 
itliout  drawings,  and  a  mere  description  does  not  convey 
►  the  mind  any  idea  of  the  goods.  I  will  simply  describe 
le  styles,  \vithout  pretending  to  give  the  names  of  the 
Dtjects  they  are  intended  to  represent: 

A  large  bowl  of  white  glass,  16  inches  in  diameter,  decorated  in  gold    £xhibit«  of  the 
itti  different  subjects.    This  decoration  is  done  by  covering  the  glass  co">Pft*»y- 
ith.  gold  and  scratching  out  the  outlines  of  the  subjects  represented. 
Another  large  bowl  in  pale  yellow,  decorated  in  outline  painting. 
be  colors  in  these  and  other  articles  of  the  same  kind  look  rough  and 
4  if  they  had  not  been  half  burnt  in. 

A  pair  of  tall  vases  of  a  pale  brown  glass,  blown  with  longitudinal 
.bs  of  opal,  put  on  very  straight ;  the  contrast  of  colors  is  good.  Said 
^  have  been  sold  several  times ;  one  pair  has  also  been  purchased  by 
he  National  Lottery. 

A  vase  and  bowl  of  the  same  colored  glasses,  but  the  ribs  put  on  hori- 
on  tally. 

A  large  variety  of  marbleized  glass  vases. 

I;nitation  of  precious  stones  in  glass  of  different  colors,  presumed  to 
L  sive  been  made  by  using  sections  of  different  colored  glass  put  side  by 
^de. 

Small  vases  showing  on  the  outside  irregular  threads  of  colored  glass, 
uoking  somewhat  like  crackled  ware. 

Vases  of  glass  mottled  with  gold ;  others  with  spiral  threads  of  opal. 

Decanters  in  dark  marbled  glass,  running  from  dark  to  liglit  marble ; 
t  pretty  effect. 

Blue  glass  round  toilet  caskets,  with  lace  pattern  in  enamel  white ; 
■^  :xecution'irregular. 

A  variety  of  small  vases,  with  metallic  flakes  and  spun  thread ;  some 
>f  white  glass  with  ruby  threads;  others  of  colored  glasses  with  threads 
:»f  different  colors. 

A  vase,  opal  inner  coating,  covered  over  with  ruby,  making  a  very 
pretty  color. 

A  number  of  articles  with  filigree  work ;  generally  well  done. 

Vases  in  millefiori,  showing  the  patterns  in  sections  at  the  sides. 

A  vase  of  white  glass,  with  yellow  metallic  flakes,  having  an  opal 
Rligree  spirally  wound  around  it ;  rather  pretty. 

A  bowl  of  white  glass,  with  opal  filigree  bottom,  painted  in  white 
Kinamel ;  rather  inferior. 

A  large  vase  of  white  glass  with  cover,  stem  representing  a  dragon, 
made  of  white  glass,  with  inside  ruby  threads ;  inferior  work.  Foot 
and  body  of  white  glass,  with  opal  cross  and  twisted  threads ;  very 
pretty  and  well  dctne. 

A  candelabrum  of  white  glass,  foot  tipped  with  light  ruby,  stem  blown 
(v^ith  twisted  ruby  and  vertical  straight  threads,  decorated  with  swans 
20  P  E VOL  3 
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-^LT.  mado  of  opal,  glass  cli.iins  hung  io  featoon,  green  Bcrolls,  ami  floiren, 

leavpB  tijiped  with  ruby]  height  abont  4  feet. 
-i-an>IHu-     Tables  of  mosaics  made  of  aventiirine  of  two  shades,  blue  and  green 
mipuny.     mottled  marbled  glaas,  very  beautiful  in  colon  and  workmanship ;  the 
Juiots  of  the  several  pieces  hardly  perceptible. 

A  great  Taricty  of  thin  blown  articles,  biMHy  done,  surface  full  ol 
tool  marks  and  irregular  shapes. 

A  number  of  cups,  made  of  dark  coloreil  marbled  glass,  which  secmn 
to  have  lieeu  cot  out  of  a  solid  piece;  very  haDdsanie. 

A  flower  staad  of  opalescent  glaas,  with  a  plateaa  of  SO  iuches  diani — 
otcr,  crowued  with  a  trumpet-shaped  vase,  ilecorate*!  with  mottled  li^hk- 
ruby  or  rose-colored  leaves;  the  glaas  full  of  air  bubbles  and  slonei^ 
the  Hhapo  imperfect. 

Several  articles  mado  of  a  light  yellow  or  amber-colored  glass  of 
very  good  shade.     Ko  cut  or  pressed  glass  ware  to  be  founil  in  the  co~^ 
lectiun  uf  this  house. 

A  large  mirror,  with  glass  silvered  frame  covered  over  wilh  leave-^ 
grccu  aud  white  flowers,  border  engraved,  the  top  of  the  frame  t>eiD^^ 
piece  of  silvered  glass  engraved.  A  very  iutricate  piece  of  work,  b  -^ 
of  poor  tnnte  nnil  n  'nrl  mT:infrrTn'"Ti1  nf  pnlnn. 


Fill.  25.— rmioe  .f-  Murana  Componii.  i 

The  desigus  (Fig.  25)  represent  sonip  of  these  wares.  Tlie  beauty  i)(, 
the  coDtontB  is,  however,  frequently  spoiled  by  bad  workmanabip  a[id| 
defects  in  the  glass.  l 

This  firm  exbibited  qtute  a  large  number  of  cbantletien 
mid  i^ndelabra  for  gas  made  eutirely  of  g'n^  coverW 
aud  decorate<l  with  glass  flowers  aud  leaves  of  opal,  roa 
bliift,  yellow,  aud  white  glass,  branches  also  of  differa 
colored  glasses ;  all  this  work  ia  made  of  mauy  iiie<!es  at 
is  held  together  by  silvered  wire.     Some  of  these  cl»| 
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deliers  were  made  of  twisted  glass  branches  and  flowers       ^^^- 
tipped  with  different  colored  glass. 

A  heavy  cross  of  ruby  glass,  branches  in  bronze,  with  mby  oil-caps.  rsQo  Compaiiy. 

Lamps  in  the  Arabian  style. 

A  cap  with  two  handles,  on  a  foot  of  white  glass,  the  whole  sor- 
roonded  on  the  oatside  with  a  reticular  net  work  of  the  same  glass  in 
the  form  of  entwined  ribbons,  completely  detached  from  the  body.of  the 
cup,  but  united  to  it  at  foot  and  top. 

Of  the  mosaic  work  I  cannot  undertake  to  give  a  de-  Monies. 
Bcription,  but  its  excellence  cannot  be  too  highly  praised. 
The  articles  made  by  this  house  are  in  ordinary  white 
glass — no  flint  is  used.  They  employ  about  210  workmen, 
including  65  children.  The  work,  as  may  be  imagined, 
is  all  done  by  hand,  and  the  glass  is  baked  in  muffle  fur- 
laces.  The  articles  are  principally  reproductions  of  an-  BeproductioD 
lent  Greek,  Koman,  and  Egyptian  antique  glasses  in  many  andwa^^ ^^*^ 


carved  out  of  blocks;  articles  imitating  Christian 
iass,  with  gildiiig  between  two  layers  of  glass  and  mosaics 
[1  colored  glass,  of  which  they  claiui  to  have  more  than 
,000  shades.    The  finest  work  of  this  Arm  is  the  filigree,    rmgne. 
T-bich  seems  to  be  faultless. 

Salviati  &  Co.,  Venice.    This  house  exhibits  a  great   saivuti^cCo 
oany  articles  in  the  same  style  as  the  Venice  and  Murano 
!3ompany. 

Quite  a  variety  of  Jugs,  pots,  vases,  of  marbleized,  mottled,  and  met- 
blized  glass. 

Articles  of  different  colored  filigree. 

Ruby-colored  vases  of  a  very  handsome  purplish  ruby,  with  opal 
threads  and  border. 

The  filigree  work  of  this  house  is  finely  done  and  the  prices  very  low. 

A  flat  bowl,  17  inches,  of  mottled  spirals  of  different  colors. 

Another  bowl,  28  inches,  in  mottled  pink,  yellow,  and  blue,  the  stem  in 
bluish  aventurine,  the  border  in  waved  scalloped  border,  in  imitation 
of  a  shell. 

A  set  of  bine  bowls  in  very  pretty  color,  painted  in  gold  enamel. 

A  vase,  24  inches  high,  in  white  glass,  with  blue  and  opal  waves ;  badly 
blown,  but  pretty  in  colors. 

A  pair  of  vases,  blue  outside  with  opal  inside ;  a  very  pretty  color 
combination. 

Yases  in  gold,  mottled,  with  white-glass  handles  made  of  two  swans 
with  red  bills ;  the  handles  jioorly  executed,  the  vase  pretty. 

A  variety  of  mirrors  with  silvered  and  engraved  glass  frames,  with 
top  pieces  of  the  same. 

In  this  house,  as  in  the  preceding,  I  saw  several  samples  of  beanti- 
fal  ruby ;  in  fact,  such  ruby  as  could  not  be  seen  elsewhere. 

A  vase  of  green  glass,  with  gold  flakes. 

Goblets  gilded  in  the  bowl  up  to  a  certain  height,  and  spiral  mby 
filigree  with  opalescent  horizontal  threads ;  a  handsome  combination. 

The  same  gilding  as  in  the  preceding  house  could  also  be  seen  in  a 
variety  of  articles,  the  designs  being  shown  by  denuded  outlines. 


308 


UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 


ITALY. 


Salviati  &  Co. 


-ot- 


-     088 

It 

-ay 


Mosaics. 


Davide  Beden- 


do 


The  same  decorations  as  heretofore  described  are  also  lutroduced 
articles  of  iridescent  glass. 

A  few  goblets  blown  in  molds,  with  irregular  forms.    The  mold-mar^^  — ^ks 
could  be  detected  quit<>  readily. 

A  large  variety  of  all-glass  chandeliers,  with  the  usual  unsuccessful  a 
homely  combinations ;  also  brackets  in  the  same  stylo. 

Small  hanging  baskets,  with  glass  chains  and  colored  painted 
toms  in  enamel. 

A  banging  basket,  with  perforated  metallic  frame  in  which  ruby  gli 
had  been  blown,  hung  by  metallic  chains  having  balls  alao  filled  wi 
ruby  glass.  This  is  evidently  an  unsuccessful  combination  of  me 
and  glass,  for  I  x^lainly  saw  a  crack  in  the  bottom  of  the  basket, 
cannot  be  expected  that  glass  and  metal  blown  together  in  this  \i 
will  stand  the  different  degrees  of  temperature  equally,  and  expand 
contract  alike. 

The  mosaics  of  this  house,  like  that  of  all  the  other  Iti-^l- 
iau  houses,  were  very  beautiful,  both  in  the  color  of  tr  Ibe 
glass  and  the  thorough  execution  of  the  work.     I  a-^s© 
saw  an  application  of  mosaics  to  a  new  purpose — ^book  e 
era  of  very  handsome  colored  glasses. 

I  noticed  the  same  shortcoming  in  this  house  as  el 
where;  the  articles  are  generally  badly  blown  and  the  gl 
tilled  with  defects.    It  would  seem  as  though  it  had  ne 
received  a  thorough  melting. 

Davide  Bedendo,  Venice,  exhibited  the  usual  decora ^t^^d 
mirrors.  The  display  of  mosaics  of  this  house  is  very  s^  ^i- 
perior.  I  saw  a  very  large  and  handsome  table  designed 
geometrical  figures  and  filled  with  different  imitations^ 
precious  stones,  the  contoura  of  the  pieces  being  cut  wi 
remarkable  accuracy. 

Mosaics  in  relief,  and  polished 

Representations  of  celebrated  buildings  and  churches  in  mosaics  i 
excellent  colors  and  execution. 

Tbis  house  also  exhibited  a  number  of  articles  used  for  jewelry  mad 
of  glass,  such  as  necklaces,  car-rings,  spun  glass,  bracelets,  neckti 
small  baskets,  etc. 

D.  T.  Olivotti,  Murano,  Venice.  A  fine  display  of  glass,  * 
jewelry,  and  articles  for  wear,  such  as  bracelets,  ear-rings, 
table  mats,  necklaces,  etc.  These  articles  are  not  spun,  but 
consist  of  threads  woven  at  right  angles  with  different  col- 
jewehy,  beads,  ored  glasscs.  A  Variety  of  different  colored  beads  of  all 
shapes  and  styles,  apparently  made  by  twisting  glass 
threads  spirally  and  partially  heating  them  to  cement  them 
together.  A  variety  of  fancy  small  toilet  bottles  made  in 
all  styles  of  colored,  marbled,  and  mottled  glasses.  Paper 
weights  and  fancy  goods  made  in  the  inimitable  aventurine 
or  gold-stone  imitation. 

Macedonian  Candiani,  of  Venice,  exhibited  very  pretty 
glass  ware  made  in  imitation  of  marble  and  precious  stones, 
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such  as  the  platinized  and  the  so-called  Babylonian  mar-        ^'^^^' 

bles,  agate,  lapLs-lazali,  onyx,  aventurine,  Oriental,  Japa- 
nese, Corinthian  marbles  in  gold  and  silver;  porphyry, 
etc.      He  also  manufactures  all  kinds  of  enamels  in  very    imitations    of 

marbles  and  pn- 

pretty  colors.    This  exhibit  was  very  creditable,  and  com- cioua  atones. 
prised  a  variety  of  beautifully  mixed  colored  pastes  or 
glasses. 

Space  will  not  allow  me  to  describe  the  pretty  fancy  goo<ls   other    itaunn 
exhibited  by  other  houses  and  the  numberless  and  beautiful 
mosaics  to  be  seen  all  over  the  Italian  section.    In  these  two 
X>articular  branches  we  cannot  praise  Italian  art  too  much. 
It  will  be  many  years  before  any  other  nation  will  be  able  in  ^^^Sds.*^^ 
tjo  compete  with  that  country  in  this  style  of  goods.    Liv- 
ing* is  cheap  in  Italy,  and  I  have  been  told  that  an  artisan 
^working  on  mosaics  and  producing  the  beautiful  designs  we 
saw  only  gets  50  cents  a  day,  and  yet  be  must  be  a  graduate 
of  the  Academy  of  Fine  Arts  before  he  can  even  earn  this 
X>ittaDce.    It  is  really  astonishing  to  see  the  small  and  in- 
tricate designs  of  mosaics.    This  work  requires  not  only  a 
^reat  skill  but  also  a  great  correctness  in  the  designs.    I    momIcs. 
must  also  acknowledge  that  in  colored  glass  several  of  their 
colors  are  very  good,  but  many  others  are  poor,  indefinite, 
lacking  in  brilliancy,  and  appear  to  have  been  dulled  by 
impure  materials  or  imperfect  melting.    Neither  am  I  an 
enthusiast  over  the  reproductions  of  ancient  glass;  the  gen- 
erality of  them  are  lacking  in  taste  and  regularity  of  forms. 

SWEDEN  AND  NORWAY.  swkukn  ai.'d  nok- 

WAl. 

These  two  countries  had  very  little  on  exhibition. 
F.  Bbesewitz,  Limmared,  Sweden,  exhibited  some  com-    f.  srcsewitz. 
mon  druggist  ware,  blue  and  brown  bottles ;  also  several 
sets  of  thin  blown  white  glass,  painted  in  enamel  colors. 

Norway  has  two  flint-glass  factories,  one  with  a  Boetius  Flint  eiass  fac 
furnace  and  the  other  with  a  wood  gas  furnace.  These  ^**"**®^^°'"'^*^' 
Works  make  all  sorts  of  table  ware  in  flint  and  half-flint,  gas 
globes,  chimneys,  etc.  One  window-glass  works  uses  wood 
as  a  fuel  in  a  direct  fire  furnace ;  three  bottle-works  use 
Siemens  gas  furnaces,  two  with  i)ots,  the  other  the  con- 
tinuous compartment  furnace. 

The  number  of  workmen  in  1376  was :  workmen    m 

1876. 
In  the  flint-glasb  works 291 

In  the  window-glass  works 37 

In  the  bottle-glass  works 263 

Total 691 
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dWBDKii  ANDNOB-  Qf  these  25  are  women  and  112  children.    The  annnal 

WAY. 

daction  is  as  follows : 

Annual       pro- Flint  glass (86, 

duction.  Window  gla«8 27. 

Bottle  gla«8 86,1 

Total 200,^_^^^^j^ 

^^«n   gi*»^    At  Bergen,  Norway,  the  Bergen  Glass  Works  are  l^t.^^    j 
cated.    They  manofactore  beer-  and  wine-bottles  and  floti»  y^n  i 
ing  glass  balls  used  for  fishing.    This  establishment  emplo^.^-^ 
50  hands,  nses  a  gas  furnace,  and  makes  about  l,180,0»i^>J^ 
pieces  yearly. 

irork»!*     *         The  Vallo  Olass  Works,  Situated  at  Vallo,  Norw^^ 

make  wine-  and  beer-,  green  and  black,  bottles  and  floati^^^*^ ' 
balls.    These  works  use  coal  and  peat  in  a  gas  fami^ 

The  daily  production  is  7,000  to  8,000  bottles. 

« 


IS 


« 

^ 


Classification  and  properties  of  glass. 


OUutiJUatiim 
ond  propirtiet  €if 
gkut. 


Glass  is  an  amorphous  sabstance,  hard  and  liable  to  break 
it  ordinary  temperatures,  liquid  or  plastic  at  ahigh  tempera- 
WTQy  transparent  or  translucent,  white  or  colored,  having  a 
>ecu1iar  brilliant  and  smooth  fracture,  called  ^^  vitreous."  It 
3  composed  of  silica  with  some  of  the  following  bases :  pot- 
ash, soda,  lime,  magnesia,  lead,  iron,  and  alumina. 

Several  kinds  of  glass  are  known,  such  as  window  and   Kindaofgiaiw 
late  glass,  flint,  white,  and  bottle  glass,  made  up  in  differ- 
nt  proportions  of  sand,  soda,  potash,  lime,  red  lead,  etc. 

Bohemian  glass,  used  in  the  making  of  ordinary  and  line  Bohemiaa. 
ollow  ware,  is  a  silicate,  with  potash  and  lime  base.  It  cou- 
sins, like  all  other  kinds  of  glass,  a  small  quantity  of  alu- 
linafrom  the  pots  and  oxide  of  iron  from  the  impurities  con - 
uned  in  the  materials  used.  Potash  is  often  replaced  by 
3da,  owing  to  the  lower  cost  of  the  latter. 

Bottle  glass  contains — besides  silica — soda  or  potash,  lime,    sottie. 
lagnesia,  alumina,  and  oxide  of  iron. 

Flint  glass,  or  crystal,  is  known  as  a  glass  with  a  base  of  FUat  or  crystal 
)ad  and  potash.    This  denomination,  however,  is  not  ac- 
epted  by  all  nations,  as,  in  Bohemia,  lime-glass  used  for  fine   Limo-giass. 
able  ware  is  known  as  crystal.    Glass  used  for  optical  pur-    optical  giasH 
K>8es,  with  a  great  density,  owing  to  the  lead  it  contains,  is 
aUed  flint.    Strass  is  another  variety  of  lead  glass,  used  for 
aaking  imitations  of  diamonds  and  precious  stones.    En- 
bmels  contain,  besides  lead,  oxide  of  tin  or  arsenious  acid. 

Colored  glasses  are  produced  by  using  various  metallic   colored. 
oxides,  charcoal,  or  sulphur.    Oxide  of  manganese  is  intro- 
luced  to  correct  the  green  coloration  of  glass  by  giving  it  a 
)arple  tint.    In  larger  proportions  it  produces  various  col- 
)red  glasses. 

Glass  at  a  white  heat  becomes  almost  as  liquid  as  water,    characteristic* 
mt  when  cold  is  quite  rigid;  however,  at  a  cherry-red  heat °'  ******* 
t  is  plastic  and  malleable.    This  property  of  glass  enables 
he  blower  to  work  it  with  facility.    At  the  cherry-red  heat 
;  is  plastic  enough  to  be  blown  by  means  of  a  pipe  and 
[laped  with  tools.    When  it  becomes  rigid  by  cooling  it 
Lay  be  reheated  and  worked  until  the  proper  shape  is  ob- 
kined.    Glass  rolled  on  a  metallic  table  is  made  into  plates ;    Rolled. 
y  blowing  it  into  a  mold  all  kinds  of  bottles  are  made.    By 
ressiug  the  plastic  mass  by  means  of  a  press,  plunger  and   ^^uied. 
letallic  mold,  glass  can  be  shaped  into  all  kinds  of  wares, 
ich  as  tumblers,  goblets,  vases,  etc.    By  means  of  the  glass- 
lower's  lamp  this  material  can  be  drawn  into  very  fine   Drawn. 
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ciMrftj^iion  threads  and  reeled  up  like  ordinary  thread.    Glass  can  a 

and  propcrtuB  of  r  ^ 


Auuealin*:. 


be  reduced  to  almost  impalpable  threads,  as  fine  as 
ments  of  cotton,  by  means  of  a  steam  or  air  blast  acti 
upon  a  very  fine  stream  of  molten  glass. 
Giaaa  as  a  con-     Glass  is  a  bad  couductor  of  heat,  and  when  heated  a 

ciuctor.  ' 

suddenly  cooled  flies  to  i)ieces.  While  being  worked 
cools  very  rapidly  by  the  action  of  the  ambient  airj  it 
comes  necessary  to  correct  this  defect  by  annealing, 
operation  consists  in  carrying  the  glass  objects  when  st^ 
hot  to  a  special  furnace,  where  they  are  reheated  to  a  1» , 
cherry-red,  and  gradually  and  slowly  cooled.  This  o 
tion,  when  improperly  carried  out,  exposes  the  glass  to  b 
suddenly.  An  unpleasant  experience  of  this  nature  o 
takes  place  in  hou  seholds  when  a  lamp  chimney,  wit 
any  apparent  cause,  suddenly  flies  to  pieces.  Under 
head  of  toughened  glass  we  shall  again  refer  to  this 
tunate  habit.    Glass  is  also  a  bad  conductor  of  electric 
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Materials. 

Potash, — Bohemian  glass  is  made  with  carbonate  of    ~g)otr 
ash,  as  pure  and  as  rich  as  possible.    Hydrate  of  pota^Xi  of 
54  to  56  degrees  is  the  best  for  use.    Potash  used  in  gr^^J'^^ 
making  is  extracted  from  the  residuum  of  beet-root  stxgar 
making.    In  Bohemia,  a  potash  extracted  from  wood  aj^l-t^? 
coming  fi*om  Hungary.     America  also  furnishes  a  gooil    slIT- 
ticle.    All  potash  used  in  glass  making  should  esiHJciall^^   ^ 
free  from  soda,  as  it  tends  to  give  glass  a  green  color. 

Soda. — This  alkali,  to  a  great  extent,  has  taken  the 
of  potash.    It  is  used  as  a  carbonate  or  sulphate.    Carl> 
ate  is  yet  used  in  the  manufacture  of  table  ware,  but  in. 
making  of  plate  and  window  glass,  bottles,  etc,  the 
phate  is  almost  entirely  used,  owing  to  its  cheapness, 
adding  a  small  quantity  of  charcoal  to  sulphate  of  s 
it  is  decomposed  much  more  easily. 

Lime. — In  the  manutacture  of  plate,  window,  and  wr 
glass,  lime  is  used  as  a  carbonate  or  slacked. 

Oxide  of  lead. — In  the  manufacture  of  flint  glass 
used  in  the  red  oxide  form,  or  sometimes  as  litharge, 
the  red  oxide  gives  the  best  results.    Bed  lead  furnis 
oxygen,  which  escapes  in  melting,  and  serves  to  refine 
glass  and  burn  the  organic  matters  which  may  be  contai 
in  the  mixture  of  materials.    Bed  lead  is  prepared  f^ 
the  purest  of  leads  coming  from  England  and  Spain,  w 
are  comparatively  free  from  the  oxides  of  iron,  copper, 
Lead  is  but  little  used  in  this  country  for  glasb  mak: 
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with  the  exception  of  a  few  manufacturers  who  make  ^  i^/^^^"^^^^ 
mperior  quality  of  glass. 

Silica. — It  is  important  that  sands  should  be  selected  with  smca. 
jare,  as  impure  silica  has  the  most  detrimental  effect  upon 
he  color  of  glass.  This  is  especially  important  in  the  man- 
ifacture  of  fine  table  ware,  plate,  and  window  glass.  All 
aud»  should  be  fi^e  from  iron,  as  this  is  the  fruitful  source 
f  the  green  coloration  of  all  glasses.  In  Bohemia  quartz 
5  used  instead  of  sand.  It  is  first  heated,  then  thrown  in 
rater;  this  breaks  it  into  many  pieces,  which  are  subse- 
uently  reduced  to  fine  powder  by  mechanical  action  in 
''oodeu  mortars  with  quartz  pestles.  By  this  means  thein- 
roduction  of  iron  is  avoided. 

Prance  and  Belgium,  for  the  manufacture  of  fine  wares, 
fie  the  Fontainebleau  sand,  not  far  from  Paris;  also  the    Ficnch sands. 
aads   of  Nemours,  Chantilly,  and  from  the  province  of 
Champagne.    These  sands  are  used  for  making  flint,  plate, 
riid  firstquahty  window  glass. 

Snglish  sands  contain  a  considerable  proportion  of  iron. 
iilex  is  sometimes  used  instead  of  sand  for  fine  wares. 
5'or  plate-glass  making  sand  from  the  Isle  of  Wight  is 
ised,  but  for  the  best  qualities  of  glass  the  English  manu- 
acturer  has  to  import  sand  from  France  and  this  country, 
3ottle  manufacturers,  on  the  contrary,  seek  sands  contain- 
ng  iron  and  clay,  on  account  of  the  elements  they  contain 
Mating  as  a  flux. 

Silica  is  found  in  the  shape  of  quartz,  rock-crystal,  sand- 
stone, and  quartz  sand  in  the  crystalline  form;  in  silex  or 
lint  stone  in  the  amorphous  state.  Silica  is  one  of  the 
most  abundant  natural  substances;  it  is  insoluble  in  water; 
and  resists  the  action  of  most  chemicals.  Among  the  acids 
only  one,  hydrofluoric  acid,  is  capable  of  decomposing  it; 
this  dcid  decomposes  and  dissolves  glass  entirelv.    Silica,    siiica:  luchar- 

*"  '  ActiGrifiticB      and 

although  infusible  at  the  highest  temperature  of  furnaces,  combinations. 
has  nevertheless  been  fused  by  the  use  of  the  oxyhydrogen 
blow-pipe.  Silica  combines  with  all  bases,  alkalies,  such 
as  potash,  soda,  and  with  metals,  lead  and  bismuth.  These 
give  it  the  property  to  form  vitreous  compounds.  Lime, 
magnesia,  alumina,  form  with  it  infusible  compounds;  the 
latter,  however,  mixed  with  siliv.*ates  of  potash,  soda,  or 
lead,  furnishes  compounds  which  are  suitable  for  the  work  of 
the  glass-blower.  It  is  glass  proper.  If  two  infusible  sili- 
cates are  mixed  together  they  nevertheless  i)roduce  fusible 
glass.    Fine  plate-glass  has  been  made  witti  a  compound  of 


Forms  of  silica. 
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^^^^jfa««i«too/sand,  slacked  Ume,  and  carbonate  of  baryta.    This 

as  fine  as  any  ever  made,  contains,  on  being  analyzed — 
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To  produce  a  glass  reqoiring  as  little  fuel  as  possible,        the 
glass  maker  should  introduce  as  many  bases  as  possibl^^  in 
his  mixture,  such  as  potash,  soda,  lime,  magnesia,  alum^fina 
oxide  of  iron  5  these,  however,  more  particularly  in  bo»  -ttk 
glass,  where  color  is  not  so  much  an  object  as  cheapn^^^^ 
Per  contra,  in  making  pots  the  clay  should  be  as  frc^Lj  as 
possible  from  a  mixture  of  bases ;  simple  silicates,  sucftn  as 
silica  and  alumina,  are  preferable. 
AmericansMds.     Nature  has  provided  this  country  with  an  abundanc^^  of 
sand  suitable  for  glass  making.    The  Pittsburgh  hollow- wra]^ 
manufacturers  use  a  very  good  quality  of  sand,  procurecJ/a 

pennayivania.  fhe  Allegheny  Mountaius,  in  MifSin  County,  Pennsylvania; 

West  Virginia,  it  is  worth  about  $6  per  ton.  The  West  Virginia  glass 
makers  use  the  same,  worth  about  $6.50  per  ton  at  Wlieel- 
ing.    New  Jersey  glass-houses,  and  several  in  Phila«ielphi^^ 

New  Jersey,  usc  a  saud  procured  from  the  State  of  New  Jersey,  of  ve 
good  quality,  costing  from  $2  to  $3  per  ton.  Pittsburgh  wi 
dow-glass  works  use  a  cheaper  kind  of  sand,  procured  fro 
the  neighborhood,  worth  $2.25  to  $2.50  per  ton.  Ohio  worl 
use  a  sand  worth  fix)m  $2.50  to  $3.50  per  ton.  Manufaci 
ers  of  hollow  ware  in  the  Eastern  States,  and  those  aboa^ 
New  York  City  and  Brooklyn,  use  a  sand  procured  fjx)m  Berk- 

MaMaohnsetta.  ghire,  Mass.,  worth  about  $8  a  ton;  this  sand  is  the  puresf^ 
to  be  found  in  the  world,  and  is  nearly  pure  silica ;  it 
found  in  line  grains  and  is  quite  fusible.    Western  manu- 
facturers, in  Illinois  and  Missouri,  use  sand  procured 
their  respective  States,  worth  from  60  cents  to  $2  per  ton* 
At  Grand  Tower,  Mo.,  there  is  a  mine  of  very  pure  qualit^^ 
of  sand.    I  know  from  personal  experience  that  these  san 
also  make  a  very  good  quality  of  glass.    Those  who 
in  the  proximity  of  Minnesota  use  a  sand  worth  $2  pei^^ 
ton,  mined  in  that  State  fix)m  the  Saint  Croix  sandstone^^^ 
about  50  feet  thick,  and  also  at  Bed  Wing,  on  the  blufib  0 
the  Mississippi  Eiver.    These  blufls  are  traced  all  along  th^-^ 
river  to  the  southern  line  of  the  State.    At  Minneapoli    ^ 
and  Saint  Paul  a  saud  rock  is  also  found,  furnishing  a 
quality  of  sand;  this  rock  in  some  parts  is  175  feet  thick. 
In  Indiana  sand  suitable  for  glass  making  is  found 
abundance  near  New  Providence,  where  a  vein  of  16  ft 
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thickness  exists.    This  sand  is  used  in  the  glass  works  of -^•■'«*»*»^<i^ 

New  Albany,  Louisville,  Jefferson ville,  and  Cincinnati;  it 

costs  about  $3.25  per  ton  at  New  Albany,  exclusive  of -^™«'**^»^^»- 

royalty. 

In  Maryland,  in  the  neighborhood  of  Cumberland,  an  ex-  Maryland. 
cellent  quality  of  sand  is  found,  which,  as  per  analysis  of 
Professor  Chandler,  of  New  York,  is  said  to  contain  98.25 
per  cent,  of  silica,  the  remainder  being  sesquioqide  of  iron, 
equivalent  to  0.29  per  cent,  metallic  iron.  This  sand  is  cer- 
tainly very  pure.  In  the  glass  works  I  had  in  operation  in 
Washington,  D.  C,  a  few  years  ago  I  made  glass  repeat- 
xlly  with  this  sand,  and  a  better  and  more  brilliant  glass 
^uld  not  be  made.  I  found  it  easy  to  melt,  and  contain- 
ag  but  very  little  vegetable  impurities.  This  sand  can  be 
ad  for  $2  to  $3  per  ton.  Cumberland  has  all  the  materials 
I  abundance  in  its  vicinity  for  a  successful  glass  manu- 
ictory — coal,  sand,  and  clay,  all  of  first  quality,  besides 
mber  for  boxing  and  packing.  The  railroad  facilities  for 
tiippiDg  to  different  jwints  are  good. 

Virginia  has  several  sand  mines  of  very  good  quality.  Virgia^. 
a  fiockbridge  County,  on  the  North  Eiver  Canal,  25  miles 
■om  Lynchburg,  is  found  a  very  good  quality  of  sand  5  it 
as  been  analyzed  by  Messrs.  Manardand  Tieman,  of  New 
'ork,  and  Prof.  John  H.  Appleton,  of  Brown  University. 
lie  assay  shows : 

Llica U7.50 

laniiiia 1.02 

esquioxide  of  iron 1.48 

It  is  found  in  abundance,  and  is  easy  of  access.  This 
and  can  be  delivered  at  a  very  reasonable  price  by  the 
ames  Eiver  and  Kanawha  Bailroad,  when  it  is  finished, 
have  tried  a  sand  sent  from  Richmond,  said  to  have  been 
obtained  in  the  neighborhood  of  the  city,  but  found  it  un- 
.nitable  for  glass  making,  owing  to  the  large  proportion  of 
uica  it  contained. 

In  West  Virginia,  near  Bomney,  at  a  place  called  Hang-    west  Virginia. 
ng  Bock,  a  very  good  quality  of  sand  has  also  been  found. 

In  Tennessee,  on  the  line  of  Tennessee  Coal  and  Railroad  Ttemesaea 
Company's  road,  a  short  line  running  to  the  Suwanee  mines, 
^nd  of  a  good  quality  has  been  found  at  several  of  the 
cuts  on  the  road.  This  sand  is  the  result  of  the  disintegra- 
tion  of  the  sandstone  of  that  locality.  This  region  seems 
also  to  be  favored  for  glass  making,  as  coal,  sand,  and  fire 
clay  are  found  in  abundance. 
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-  D^t^M^M  Crystallization — devitrifica  Hon. 

When  submitted  for  a  long  while  to  a  high  temperatu 

glass  loses  its  transparence  and  becomes  opaque,  thonghiii 

may  preserve  its  shape;  this  is  known  as  devitrificati^^ 

Reaumur.        Eeaumur,  in  1727,  succeeded,  by  maintaining  glass  at  a  v^m 

high  heat  during  twelve  hours,  in  producing  a  hard  opac^i 

Devitrified  giaas.  glass,  rcscmbling  white  porcelain.    The  attempt  has 

made  repeatedly,  but  without  success,  to  manufacture 

Resemblance  to     ,  ••.^•/»  i'i_u.xi-  ^ 

porcelain.  glass  as  au  imitatiou  of  porcelam ;  but  the  expense  of 

and  the  difficulty  of  preserving  the  shape  of  articles  wl^B 

under  the  influence  of  the  long-continued  fire  has  mad 

difficult  anci  unprofitable.    Devitrified  glass  is  harder  t*"^ 

ordinary  glass  and  is  capable  of  scratching  it  readily       • 

does  not  break  so  easily,  and  cannot  be  cut  any  longer-*   ^ 

Characteristics,  the  diamond.    It  has  a  noticeable  fibrous  texture  and     i> 

better  conductor  of  electricity.    Glass  with  a  potassic  k>^ 

does  not  devitrify  as  well  as  with  a  sodic  base.    Bottle  aod 

window  glass  devitrifies  easily,  and  unless  the  contents  o1 

the  i)ots  are  rapidly  worked  ofl;*  the  glass  is  likely  to  go^ 

knotty  and  lose  its  transparency ;  in  this  state  it  becomes 

impossible  to  work  it  any  longer. 

an&^mcygL  "<m     -^cHoTi  of  air  and  oxygeu. — Dry  air  or  oxygen  has  no  efte^^ 

gUiM.  Qu  glass.    Damp  au*,  however,  has  a  marked  effect  upo^ 

glass,  owing  to  the  action  of  the  water  contained  in  the  air^ 
the  fact  cannot  be  attributed  to  air,  since  it  is  only  th-f 
medium  through  which  water  acts. 
Action  qf  light  AcUou  of  light — In  connection  with  this  subject  it  is 
pleasant  duty  to  call  attention  to  the  numerous  »nd  repeal 
Thos.  Gaffieid.  experiments  made  by  Mr.  Thomas  Gaffield,  of  Boston, 
as  an  ex-manufacturer,  now  an  amateur,  and  a  true  iov< 
the  art  of  glass  making,  has  contributed  many  artieh 
the  literature  of  glass  making.  Among  others,  I  ma; 
a  contribution  to  the  Philadelphia  Photographer  of 
entitled  "  Photographic  leaf  prints,^  a  discovery  madej 


coionujon  ^^f  pursuiug  lus  experiments  on  the  coloration  of  glass 


class 


uiass      oy     8un-< o — x o t? 

ught.  light.    In  the  same  periodical  Mr.  Gaffield,  in  187| 

Photographic  lis^^f^  his  "Glass  for  the  studio  and  dark  room,''  jjf 
glass.  Q^^  Ijq^  ^^  select  glass  properly  for  the  photograph 

In  the  Boston  Transcript  of  1876  is  a  fine  reviei^ 
Blue    glass  absurdity  of  the  ^^Blue  glass  mania,''  and  here,  alse 
pardonable  blunders  contained  in  Wendell  Phillip^ 
Lost  arts  (?).     ^^  ^^^  ''Lost  arts,"  are  handled  in  a  masterly  maf 
the  same  journal,  in  1875,  Mr.  Gaffield  wix)te  a  ret 
Bastie's  tough-  '^Dc  la  Bastic  toughcued  or  tempered  glass,"  ab 
so  much  nonsense  has  been  written  in  our  dav 


mauiu. 
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The  writings  of  Mr.  Gaffield  bear  the  imprint  of  an  observ-  ^j^  ^^^^ 
ing  mind^  and  a  feariess  denunciation  of  absurdities  where- 
ever  found.    It  is  with  pleasure  that  I  call  attention  to  the 
researches  of  Mr.  Gaflfield,  because  of  the  fact  that  so  far    Tho».G*ffieid. 
we  liavc  had  corcparatirely  nothing  published  in  this  coun- 
try in  regard  to  the  scientific  investigation  of  glass. 

Mr.  Peligot,  in  his  late  work,  "Xe  Yerre^^  mentions  favor-   'PeUgot. 
ably  the  researches  of  Mr.  Gaffield.    After  a  series  of  ex- 
periments upon  the  different  kinds  and  qualities  of  glass 
from  France,  England,  Germany,  Belgium,  and  America, 
Mr.  (laffield  has  established  the  following  results  by  expos-       changea  in 
iiig  to  sunlight  pieces  of  glass  during  different  periods  of  fight.     ^ 
time:    The  changes  in  colorless  glass  after  exposure  are 
^rom  white  to  yellow,  from  green  to  yellow-green,  from 
>rowu-yellow  to  purple,  from  green-white  to  blue-white, 
tnd  from  blue- white  to  darker  blue,  according  to  the  length 
>f  time  of  exposure  to  light.     Although  colorless  glass 
san  be  exposed  Ut  a  furnace  heat  without  changing  color, 
'vhen  the  same  glass  has  been  exposed  to  sunlight  and  has 
icquired  the  peculiar  orange  and  purple  lines,  if  reheated 
:be  original  color  will  reappear.    This  change,  therefore,     Not  due  to 
cannot  be  attributed  to  heat.    In  pot  metals  of  intermediate 
colors,  such  as  brownish,  yellowish,  and  rose  or  purple,  the 
3baiige  was  found  to  be  quite  rapid,  a  few  days  in  some 
instances  being  sufficient  to  show  a  perceptible  change. 
Mr.  Gaffield  draws  the  conclusions  from  his  experiments 
that  the  particular  shades  of  colors  found  in  some  old  cathe-  ^^^^  "*^i^^ 
dral  glass  are  not  owing  to  peculiar  mixtures  which  some  [he^je»^"*^o^^»o 
writers  on  gla^s  claim  are  a  "lost  art,"  but  must  be  the 
result  of  long  exposure  to  the  rays  of  the  sun.    This  change 
of  color  has  been  attributed  to  a  great  extent  to  the  use  of 
manganese,  singularly  known  as  a  decolorizer  among  glass-  t^iju^^y^^^  ^l 
men.     Many  of  the  European  manufacturers  are  believers  use  of  manga. 
in  this  theory,  and  have  discontinued  its  use  on  that  account, 
or  have  decreased  the  proportion  used.    M.  Bontemps  men-    Bontemps. 
tions  that  glass  containing  manganese  has  been  found  unfit    Effect  of  use 
for  light-house  lenses.     Glass  containing  lead,  however,  fenSS!*^"***^ 
even  in  a  proportion  as  small  as  five  per  cent.,  he  asserts 
remains  perfectly  colorless  while  exposed  to  the  sun.    Peli- 
got believes  that  to  the  use  of  manganese  these  changes 
of  color  may,  to  a  great  extent,  be  attributed;  the  green  tint 
of  ordinary  glass  being  attenuated  by  the  action  of  sunlight, 
the  peculiar  purple  color  due  to  manganese  becomes  pre- 
(iominant. 

Action  of  tracer.— Water  at  ordinary  temperature  and  un-   AcUont^fwaur 
der  ordinary  contact  with  glass  has  but  a  slight  or  no  per-  ^^  ^ 
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ceptible  effect.    An  increase  of  temperature  and  of  8 

of  contact,  however,  tends  to  augment  the  dissolving  acti(^ 

of  water.    The  composition  of  glass  has  a  manifest  influen 


vent  action 
the  alkali, 
icing  exfo- 
n  anairides- 
coloration. 


oaamann. 


upon  its  solubility.    Where  glass  contains  an  excess 
alkali  it  is  more  apt  to  be  altered  by  the  action  of  wate: 
while  glass  containing  a  predominant  earthy  silicate  is 
fix)m  attack.    A  peculiar  purple  coloration  is  often  noti< 
in  panes  of  glass  in  places  exposed  to  dampness.    This 
explained  by  the  action  of  water  being  in  contact  with  tl 
surface  of  glass  for  more  or  less  time,  producing  a  solve: 
action  upon  the  alkali  contained  in  the  glass.    K  the  surfa 
of  such  a  glass  is  rubbed,  small  thin  pellicles  will  be 
tached ;  they  are  composed  of  earthy  silicates,  the  alkali 
sib'cate  having  disappeared.    When  the  action  is  contimm^^^^ 
for  a  long  period  the  peculiar  iridescent  coloration  increa^^^^ 
According  to  Newton,  this  coloration  is  the  result  of 
reflection  of  light  ui)on  the  thin  pellicles  (x  pieeefl 
become  somewhat  separated  from  tSbtt  mam  body  of 
glass. 

The  following  aiutijtSa^  made  by  Mr.  Haussmann,  sho^vi^s 
plainly  the  aetioQ  of  water  upon  glass : 


alyaiaihow- gjii^y^ 

■?™*    »«•  Alumina 

>f  water.       j^^^^^ 

Kaimesia 

Oxide  of  iron 

Soda     

Potash 

Water 


Part  remain- 
ing intact. 


Part  baWxa  g 
been  altcr«5*i- 


Sc*i^?d  ^^    -^^  glass  when  reduced  to  powder  is  subject  to  the  influ 
ence  of  water,  and  gradually  absorbs  carbonic  acid  in  sue] 
a  quantity  as  to  show  quite  an  effervescence  in  contact  wit] 
acids.    Powdered  glass  boiled  in  water  in  contact  with  car 
bonic  acid  absorbs  this  gas  in  a  few  minutes  and  produ 
an  instantaneous  effervescence  in  acids.    Powdered  gl 
kept  in  boiling  water  for  several  hours  with  sulphate  o 

"^  lime  produces  a  notable  quantity  of  sulphate  of  soda.    Alf 

glasses  reduced  to  powder  will  bring  back  the  blue  color  o 
test  papers  colored  red ;  it  is  owing  to  their  alteration  hyC^ 

^.gi^^^the  absorption  of  water.    Glass  made  with  soda  is  su 
jected  to  a  different  alteration  from  that  made  with  potas 
Soda  glass  continues  to  become  iridescent  with  time,  somer 
times  to  such  an  extent  as  to  appear  to  be  colored  glass, 
small  pellicles  gradually  become  detached.    The  same 
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coliarity  has  been  noticed  in  ancient  glass  dug  fix)m  the^^^J^**-^*****^ 
earth,  and  the  iridescent  coloration  is  attributed  to  decom- 
position by  water.  Potash  glass  is  affected  by  water  in  onpotMhgiaw. 
producing  small  crystals  upon  its  surflace.  This  deposit  of 
crystals  depolishes  glass,  renders  it  rough,  and  seems  to 
have  covered  the  surface  with  a  multitude  of  small  cracks. 
These  cracks  apx>ear  to  be  the  result  of  the  small  crystals 
acting  upon  the  surface  of  the  glass  in  a  manner  similar  to 
that  of  cutting  with  a  diamond.  Flint  and  crown  glass,  er?^  ^ta.  *°^ 
for  the  particular  purposes  they  are  intended,  are  man- 
ufactured with  a  large  proportion  of  alkalies.  This  ex- 
cess has  the  teudency  to  make  them  damp  on  the  surfEu^e, 
to  make  them  lose  their  transparency,  and,  with  time,  to 
alter  theii*  shape.  Crown-glass  disks,  piled  one  upon  another, 
liave  been  known  to  become  cemented  quite  firmly  together; 
this  is  caused  by  the  silicate  of  potash  they  contain  in  ex- 
cessive quantity  attracting  the  dampness  of  the  atmosphere. 

M.  Daubr^e,  to  illustrate  the  action  of  water  upon  glass   Danbi^ 
iiniler  pressure  and  temperature,  took  some  glass  tubes  and 
®^l>jected  them  to  a  temperature  of  672  degrees  in  contact 
^tlx  water.    The  result  transformed  the  glass  into  a  fibrous  ^^  ^"iSM'iaio 
'^^tter  resembling  Wallastonite  (silicate  of  lime).    Thus,  itattbronaaiiicato 
'^l   be  seen  that  manufacturers  who  may  be  tempted  to 
P^'^^^uce  glass  with  an  excess  of  alkali,  in  order  to  save  fuel 
^    ^i^elting,  are  exi)osed  to  produce  an  inferior  quality, 
^ich,  after  a  comparatively  short  time^  will  show  the  pe- 
?^^ar  objectionable  iridescent  coloration.    This  coloration, 
.  ^'^ever  much  prized  in  fancy  articles,  is  very  obnoxious 
^^  'Window  and  plate  glass. 

A^ion  of  acids 
nd 

t^ulverized  glass  in  contact  with  hydrochloric  acid  diluted 

^^ith  bot  water,  or  even  at  oramary  temperature,  is  easily 

Attacked.    The  same  effect  takes  place  with  lead  glass,  the  Hydrosuiphuric. 

dissolution  being  in  contact  with  hydrosuiphuric  acid.    Bot- 

^Q  glass  being  made  with  a  large  proportion  of  bases,  in 

^Mer  to  produce  a  cheap  glass,  is  very  easily  attacked  by 

^ids«     If  a  bottle  is  filled  with  strong  sulphuric  acid,  after 

^  certain  time  small  concretions  of  sulphate  of  lime  will 

appear,  while  alumina  and  the  alkali  will  be  dissolved  in 

ti^e  acid.    Silica  will  fall  to  the  bottom  in  the  form  of  a  jelly. 

^any  bottles  are  attacked  by  the  concentrated  mineral  acids, 

V^ut  resist  the  action  of  these  acids  diluted.     Some  bot-^^^^^^jjj^^ 

ties  are  even  attacked  by  the  bitartrate  contained  in  wine,  ^^  potash. 

^jid  decompose  it  and  impart  to  it  the  taste  of  ink,  also 

destroying  its  color.    It  has  been  ascertained  that  few  bot- 


AcHon  of  adda  and  aUcalies*  ana  aSMiet  <m 
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amd'^ikc^'^  ^^^^  ^^  ®^®^  made  of  a  superior  quality  of  glass,  resist  t — ^^ 
guua.  action  of  wine  in  courae  of  time.     The  discoloration  oi 

wines  is  attributed  to  the  formation  of  a  lake  made  up  ^{ 

gelatinous  silica  and  the  coloring  matter  of  wine.    Cert^i=_  ain 

Discoloration  white  wiucs  will  somctimcs  turn  black  when  exposed  to  »^   t^o 

of  wines  by  the  ^  »-*ie 

decompoBitionofair  even  for  afew  moments.    These  wines  contain  taniKrr::jiin 

the  glass.  — "*U, 

which,  under  the  influence  of  a  small  quantity  of  iron  ^^ 

t^n^of^whue*^^^^^  from  the  glass  when  exposed  to  the  air,  form  a  tn — --^^ 
^'^^s-  of  tannate  of  peroxide  of  iron,  the  coloring  matter  of  ^^Bi]^ 

Certain  bottles  are   rapidly  attacked  by  acid  liqu- ^^ 

of  c^i»me.°"  Champagne  bottles  of  apparently  good  manufacture  1:^^^^,^ 

been  known  to  alter  the  color  of  wine  in  a  few  days.    A ^^y. 

ulated  water,  containing  only  4  per  cent,  of  sulphuric  s^^ieid 

has  also  been  known  to  produce  even  in  one  day  a  tr~^Juck 

crust  of  sulphate  of  lime  and  a  dissolution  of  sulpha^^^Ke  of 

iron  and  potash. 
Peiigot.  Peligot,  in  making  experiments  of  this  nature,  foun^:i3  tie 

glass  to  contain — 

Analysis  of  Silica 54.56 

bottle-glass.         Lime 18.20 

Alumina 10.43 

Protoxide  of  iron 1.86 

Magnesia 0.51 

Potash 1.37 

Soda 13.07 

The  number  of  bases  contained  in  this  glass  explain  ici^^ 
rapid  effect  that  even  the  weakest  a-cids  produce  upon  wi.'*'^^' 
Rcsistanco  of     Flint  or  lead  glass  resist  much  better  the  action  of  wal 

lead  •  glass       to  ^  _----^— 

water  and  ncids.  and  acids.    Strong  alkaline  solutions  preserved  m  ka^^\. 

glass  bottles  extract  oxide  of  lead.     These  alkaline  st^^^^^ 

iin^^^uSons^on  pl^3.tes  in  coursc  of  time  produce  a  black  deposit.    It  h^^^^  ^ 

lead  glass.         been  repeatedly  noticed  how  the  ground  stoppers  of  bottl^^^h 
containing  solutions  of  caustic  soda  or  potash  will  witi^^^^^^e 
time  become  thoroughly  cemented.    This  is  owing  to  thr 
formation  of  a  soluble  alkaline  silicate,  which  has  vei 
strong  adhesive  qualities.      Bottles  intended  to  contain  re^ 
agents  should  be  made  of  a  hard  glass,  free  from  lead, 
study  of  the  matters  derived  from  glass  by  the  eflfect  of 
solutions  used  should  also  be  carefrdly  made  to  avoid  erron- 
eous results  in  making  analysis. 
Hydrofluoric     Hydrofluoric  acid  having  a  very  strong  dissolving  efifec 
upon  glass,  this  quality  is  availed  of  for  engraving  glass  an 
for  making  easy  and  reliable  analyses  of  all  kinds  of  glasa.-'^^ 

makingT^^"*  °^  Hy drofluoric  acid  is  made  by  introducing  into  a  leaden  stil^ 
l>ulverized  fluoride  of  calcium  and  concentrated  sulphuri^^ 


St 
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cicl.  The  mixture  is  heated  and  the  distillate  is  received  in  makiiig"*^hy!ii^ 
leaden  receptacle  containing  water.  To  manufacture  thisfi"®^*^  '^^^^ 
cid  in  large  quantities  a  cast-iron  still  is  substituted  for 
*ad.  The  acid  is  kept  in  gutta-percha  or  leaden  bottles.  It 
tiould  be  handled  with  great  care,  for  if  any  of  it  should 
enetrate  through  the  skin  by  an  abrasion  or  a  cut  it  pro- 
aces  painful  sores  which  are  difficult  to  cure.  Rubber 
loves  should  be  used  when  it  is  handled. 

Analysis  of  glass,  A^uaytito/ glass. 

As  it  is  frequently  important  for  a  manufacturer  to  as- 
ertaiu  the  ingredients  making  up  certain  kinds  of  glass 
irhicb  he  may  want  to  reproduce,  the  following  is  given  by 
5oiitemps  as  one  of  the  most  reliable  methods  he  has  found  mc  tuot?°*^*"^  * 
luring  his  long  experience  as  a  glass  maker: 

The  glass  must  first  be  broken  to  pieces,  then  reduced  to 
jowder  in  a  ste^l  mortar.  Sieve  and  take  away  all  metallic 
particles  by  means  of  a  magnet;  lurther  pulverizaticm  may 
be  continued  in  an  agate  mortar. 

Take  two  grams  of  the  glass  powder,  put  it  into  a  plati- 
num capsule.  Take  a  leaden  vase  of  about  25  centimeters 
diameter  and  C  deep,  having  a  cov^er  of  same  metal :  spread 
upon  the  bottom  of  this  vase  some  pulverized  fluoride  of 
calcium ;  add  a  sufficient  quantity  of  concentrated  sulphuric 
acid  to  form  a  thick  batter,  which  must  not  rise  above  two 
centimeters  above  the  bottom.  Place  upon  this  bottom  a 
leaden  ring  5  centimeters  wide  by  0.025  bigh.  Upon  this 
ring  place  the  capsule  containing  the  glass,  and  add  a  little 
Water  to  it ;  then  cover  the  vase.  Warm  slightly  over  a 
*aud  bath ;  the  vapor  arising  will  condense  into  the  water 
'-ontained  in  the  capsule,  will  attack  the  vitreous  matter,  and 
►reduce  fluoride  of  silicium,  which  will  volatilize.  Stir  the 
natter  now  and  then  with  a  spatula.  At  the  expiration  of 
^elve  hours,  when  the  matter  has  been  completely  re- 
uced,  pour  sulphuric  acid  into  the  capsule  to  transform  the 
luorides  of  the  bases  into  sulphates.  Evaporate  to  dry- 
less ;  expel  the  excess  of  sulphuric  acid  by  means  of  heat; 
hen  treat  the  dry  mass  with  water,  ammonia,  and  carbon- 
ate of  ammonia;  boil,  filter,  and  wash  in  warm  water.  The 
'esiduum  may  contiiin  sulphate  of  baryta,  carbonate^  of 
«ad,  bismuth,  lime,  some  alumina,  and  oxide  of  iron.  The 
^tered  liquor  contains  the  alkalies  in  the  state  of  sulphates, 
braces  of  magnesia,  and  an  excess  of  carbonate  of  ammo- 
r^ia,  mixed  with  sulphate. 

To  separate  the  substances  contained  in  the  residuum, 
treat  with  dilute  hydrochloric  acid,  which  will  dissolve  all 
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Anaiy»isq/gias».  ^yitli  the  exccption  of  the  sulphate  of  baryta,  which  may^  ^ 

gathered  upon  a  filter;  wash  it  and  burn  the  filter  in  a  i;:a\3^ 
tinum  crucible.    116.6  of  sulphate  corresponds  to  76.(^»^  ol 
baryU.    The  weight  of  baryta  is  to  be  deducted  from  t   Zlhat 
of  the  sulphate  of  baryta,  according  to  this  proportion. 
Pass  sulphureted  hydrogen  through  the  acid  filtered         Uq. 

uor ;  this  will  precipitate  the  sulphurets  of  lead  and  bismn :ath  • 

then  filter  to  separate  them  from  the  liquor.    Burn  the  flUlIIlter 
in  a  porcelain  crucible,  sprinkle  the  matter  with  nitric  n-  ^^ 
containing  a  little  sulphuric  acid,  to  transform  the  lead  ^Snto 
sulphate  of  lead,  which  is  insoluble.    The  greater  par*:^;  ^f 
the  free  sulphuric  acid  is  now  driven  off.    The  residuu^ci)  /^ 
treated  with  water  and  filtered.    Sulphate  of  bismut.2]  is 
thus  separated  from  the  sulphate  of  lead.    Accordin  ^  to 
the  weight  of  the  sulphate  of  lead  the  quantity  of  oxide 
is  calculated,  151.5  of  sulphate  of  lead  being  equal  to  lli.5 
of  oxide  of  lead.    Treat  the  acid  sulphate  of  bismuth  with 
carbonate  of  ammonia;  the  carbonate  of  bismuth  thus  ol>- 
tained  is  calcined,  and  thereby  produces  oxide  of  bismut^i^ 
the  weight  of  which  is  to  be  determined.    The  liquor,  cc^  ^^' 
taining  an  excess  of  sulphureted  hydrogen,  is  boiled  in  or* — ^^ 
BontempB'to  cxpcl  it;  add  a  few  drops  of  nitric  acid  to  oxidize  tS^^ 

meth<Kl.  .  Trt,  -iit^  i  ii  ^«  ^'*** 

iron  if  there  should  be  any;  then  add  caustic  ammoi 
slightly  in  excess;  this  will  produce  alumina  and  protoxit 
of  iron  together.    Ascertain  the  weight  of  this  precipita 
after  having  calcined  it;  then  dissolve  it  in  concentrati 
hydrochloric  acid  and  add  an  excess  of  caustic  potash.  Tl 
iron  is  precipitated  while  the  alumina  is  redissolved.    Filte 
wash  with  boiling  water,  and  ascertain  the  weight  of  tl 
oxide  of  iron;  in  subtracting  it  from  the  weight  of  the  alt^^ 
mina  and  oxide  of  iron  hereabove,  the  difference  is  the  weigl 
of  the  alumina.    The  liquor  now  contains  only  lime,  wit 
traces  of  magnesia,  which  may  be  neglected.    Add  to  it  o: 
alate  of  ammonia,  which  will  produce  insoluble  oxalate 
lime;  filter,  wash,  and  calcine  at  a  high  heat  capable 
transforming  the  oxalate  into  a  carbonate,  then  into  causi 
lime,  the  weight  of  which  is  ascertained. 

If  zinc  is  contained  in  the  glass,  it  will  be  found  in 
liquor  containing  the  alkalies,  and  before  dosing  these  alk^ 
lies  the  zinc  should  be  precipitated  by  hydrosulphate  of  ai 
monia.   The  sulphuret  of  zinc  is  received  on  a  filter,  wash< 
with  water  containing  a  few  drops  of  hydrosulphate  of  ami 
nia ;  dry  and  burn  the  filter  in  a  platinum  capsule.    Sulphj 
of  zinc  is  then  obtained  by  a  careful  roasting.  VV^eigh  the  zii 

To  dose  the  alkalies,  take  the  filtered  liquor  which  a 
tains  them;  evapomte  to  dryness;   heat  the  residnumj 
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ler  to  get  rid  of  the  ammonia  salts,  which  are  volatilized.  AnaiysUqfgiau. 
eat  with  water  and  hydrate  of  baryta,  which  is  added  in 
Qicient  quantity  to  precipitate  all  the  sulphuric  acid  of  the 
[pliates,  and  a  little  magnesia,  if  there  should  be  any. 
iter,  to  separate  the  caustic  potash  and  soda  which  are  in 
Qtion  with  the  excess  of  baryta ;  then  add  carbonate  of 
imonia.  Carbonat^e  of  potash  and  soda  and  carbonate  of 
ryta  are  produced ;  filter,  to  separate  the  latter.  Evapo- 
/e  to  dryness,  and  calcine  to  expel  the  excess  of  carbonate 
ammonia.  Finally,  saturate  the  residuum  with  a  few 
>ps  of  hydrochloric  acid.  Evaporate  to  dryness,  calcine, 
i  weigh  the  chloride  of  potassium  and  of  sodium.  The 
loride  of  potassium  must  now  be  separated  from  the  chlo- 
e  of  sodium. 

Dissolve  the  two  chlorides  in  a  small  quantity  of  water, 
d  pour  a  concentrated  dissolution  of  perchloride  of  plat- 
im  imtil  the  liquor  turns  a  deep  yellow.  Evaporate  the 
aor  to  dryness,  and  operating  with  alcohol  the  double  chlo- 
Le  of  platinum  and  sodium  is  dissolved.  There  remains  the 
able  chloride  of  potassium  and  platinum,  which  is  gath- 
sd  upon  a  filter.  Wash  it  with  alcohol  and  weigh  it  after 
siccation.    244  of  the  double  salt  are  equivalent  to  74.5  of         Bontemps* 

luothod. 

loride  of  potassium.  Knowing  the  weight  of  chloride  of 
itassium  and  that  of  chloride  of  potassium  and  sodium 
lited,  the  weight  of  the  chloride  of  sodium  is  deducted, 
'e  now  calculate  the  weight  of  the  soda  and  x)otash  con- 
ined  in  the  glass,  knowing  that  74.5  of  chloride  of  potas- 
am  is  equivalent  to  47  of  potash,  and  that  68.5  of  chloride 

soilium  is  equivalent  to  31  of  soda. 
All  the  elements  of  the  glass  but  silica  have  now  been  as- 
rtained.    It  may  be  obtained  by  difference,  but  it  is  always 
st  to  get  it  by  a  direct  dosing.    To  obtain  it,  mix  2  grams' 

glass  with  about  6  grams  of  dry  and  pure  carbonate  of 
[la ;  melt  in  a  platinum  cnicible  in  a  muffle  fire.  Put  the 
icible  containing  the  well-melted  matter  in  a  large  porce- 
n  capsule,  with  water  and  hydrochloric  acid  (use  nitric 
id  when  the  glass  contains  lead)  j  the  matter  is  dissolved 
th  effervescence.  When  tbe  dissolution  is  complete,  take 
ray  the  platinum  crucible,  wash  it  several  times,  then 
aporate  all  over  a  sand  bath ;  heat  pretty  high  towards  the 
d.  Pour  over  the  evaporated  matter  hot  water  acidulated' 
Lth  one  of  the  two  acids ;  leave  it  to  digest  and  dilute  with 
stter.  All  the  metallic  oxides  are  dissolved,  and  silica  only 
mains  as  an  insoluble  residuum.  Gather  it  upon  a  filter, 
Jcine  it  after  a  good  Wiishing,  and  weigh. 
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jfiMt,     To  find  sulphate  of  soda,  take  the  liquor  from  which  si 
has  been  removed,  and  which  must  contain  all  the  sulpti.^ 
of  soda  which  is  to  be  found  in  the  glass ;  Ddd  an  excea«$  of 
chloride  of  barium  5  boil  for  a  lung  while,  and  let  it  8et:t:le 
for  about  twelve  hours.     Receive  upon  a  filter  the  8ulpli.^te 
of  baryta  produced,  and  from  its  weight  deduct  the  qiian. 
tity  of  sulphuric  acid,  and,  consequently,  the  equivalent 
quantity  of  sulphate  of  soda. 

To  obtain  boracic  acid,  heat  the  pulverized  matter  with  car- 
bonate of  soda  to  redness ;  boil  the  reddened  mass  Tfith 
water.  Filter,  and  by  means  of  carbonate  of  ammonia  the 
small  quantity  of  alumina  and  silicic  acid  which  has  be^n 
dissolved  by  the  alkaline  liquor  is  precipitated.  Evapor^'tfi 
to  dryness,  treat  with  sulphuric  acid,  and  digest  the  x^^ 
siduum  with  alcohol,  which  dissolves  the  boracic  acid.  Sat:^^*^" 
rate  the  solution  with  ammonia,  redden  the  residuum  whi^^ 
contains  the  boracic  acid,  and  then  ascertain  the  weight 

To  obtain  magnesia,  use  carbonat-e  of  soda.    Magne^-^^^^ 
still  remains  in  solution  after  having  precipitated  the  lin^* 
by  means  of  oxalate  of  ammonia,  since  it  cannot  be  precip:::^3) 
metho^**™^'*  tated  by  any  of  the  reagents  used  until  now.    Conceatrar^ 
the  filtered  liquor  by  evaporation  5  add  phosphate  of  soC 
to  it.    After  twenty-four  hoars  all  the  magnesia  is  preci 
tated  in  the  form  of  ammonia-phosphate  of  magnesia,  whi 
is  gathered  upon  a  filter  and  washed  with  ammoniated  wat 
112  parts  of  this  precipitate,  calcined,  correspond  to  40 
magnesia. 

The  analysis  of  glass  is  a  very  delicate  operation,  and 
is  always  well  to  ascertain  the  right  dosing  by  repeating 
operations  several  times. 


e 


Bricu. 


Pot-nwking , 


Pot  makinff — bricks. 


In  Europe  nearly  every  manufactory  of  glass  has  a 
maker  to  make  pots,  bricks,  and  the  different  articles  of 
clay  used  about  a  furnace.    In  this  country,  in  manufacti^  .i^'tur- 
pot  factories,   ing  ccutcrs  like  Pittsburgh  and  Philadelphia,  factories  t       ^  ^^^ 
the  making  of  pots  and  crucibles  have  been  establishexl.    ^         -^ 
every  manufacturer,  however,  is  aware  of  the  importain^^-*'^^ 
of  having  good  pots,  there  are  but  few  who  are  willing  "^^S  ^^ 
depend  upon  outside  makers  to  supply  them.    The  brei^^^^*^' 
ing  of  pots  always  causes  serious  losses,  and  unfortunate  r*^7 
it  is  but  too  often  the  case  that  the  success  of  a  fact-c^    ^^7 
depends  upon  the  skill  of  the  pot-maker.    There  is  no  r^^^^^^^^^ 
son  for  this  state  of  things,  and  every  manufacturer,  wit^r^-*^ 
little  study  and  attention,  will  soon  learn  how  to  judg^^^^ 
his  clays,  and  mix  them  in  a  proper  manner.    The  build,  /^^T 
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the  body  of  the  pot  is  a  work  that,  with  ordinary  care,    Pot-mcWnj. 
^^^1)6  taught  to  an  ordinarily  intelligent  man  in  a  few  days, 
^^e  writer  of  this,  when  carryiug  on  glass  works  in  VVash- 
^^Ston,  adopted  a  mode  of  making  clays  which  proved  quite 
^^ccessful. 

The  clay  should  be  selected  from  the  sievings  of  different  SoHms  lUc 
^timbers  of  sieves,  commencing  from  the  finest  to  a  certain  ^  ^* 
l^gree  of  coarseness.  The  same  method  is  to  be  observed 
Or  the  cement  or  broken  baked  clay.  In  mixing  the  difierent  j^j^'  '^'^"J  ^^'"' 
ielections,in  proportions  ^Yhich  will  readily  be  indicated  by 
^xi>erience,  attention  should  be  paid  to  the  fact  that  too 
Bjrge  an  admixture  of  broken  cement  has  the  tendency  to 
lecrease  the  strength  of  pots,  and  too  fine  a  grained  clay 
exposes  the  pots  to  a  large  shrinkage  and  a  tendency  to 
>reak.  When  the  clay  is  thoroughly  mixed  dry  in  small 
luautities  at  a  time,  spread  it  in  thin  layers,  and  wet  suffi-  ^y^^}^fi  ^^^ 
iiently.  Repeat  this  operation  of  mixing  in  small  quanti- 
ses until  you  have  enough  mixed.  Cut  thin  layers  across 
}he  box,  turn  them  over,  and  tread  witJi  the  feet  thoroughly. 
Sontiuue  to  cut  widths  and  work  them  in  the  same  manner 
cintil  you  reach  the  end  of  the  box  or  trough,  when  the 
operation  is  reversed.  The  more  the  clay  is  worked  the 
better  it  becomes.  This  method  of  mixing  clay,  observing 
the  proper  proportions,  has  invariably  given  me  satisfac- 
tion. The  matter  of  making,  drying,  and  baking  pots  subse- 
quently, when  good  materials  have  been  used,  mixed,  and 
worked,  is  comparatively  an  easy  task.  To  get  good  pots  Renuiaitcs  for 
it  is  essential  to  have,  Ist,  good  refractory  clay;  2d,  tomix^t«."°"  " 
sieved  clays  anil  cements  of  different  qualities  and  degrees 
of  fineness;  3d,  to  properly  mix  dry,  by  small  quantities, 
the  green  clay  and  cement ;  4th,  to  spread  thin  layers  of  the 
mixture,  and  wet  sufficiently  to  make  the  mass  plastic,  and 
dampen  evenly  every  particle;  5th,  to  work  the  mixture 
over  by  small  quantities  at  a  time,  always  interverting  the 
order  of  layers ;  Gth,  keep  the  clay  well  covered  to  keep  it 
moist,  and  avoid  adding  water  when  once  thoroughly  mixed. 

Clay  breaking  with  a  clear,  smooth,  and  bright  fracture  is  indications  of 
generally  good ;  the  color  varies,  but  the  dark  gray  is  gener-  *'°"^*'-^- 
ally  ot  a  superior  quality.  When  clay  remains  white  after 
having  been  submitted  to  a  violent  heat,  it  is  generally  of  a 
iooil  quality,  as  the  absence  of  coloration  is  an  evidence  of 
he  absence  of  oxide  of  iron.  *  Green  clay  should  be  unctuous 
o  the  touch  and  adhere  to  the  tongue.  A  small  piece  chewed 
:>etween  the  teeth  will  reveal  the  approximate  quantity  of 
iand  contained,  the  silica  being  readily  detected  under  the 
beeth. 
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Pot-inatinif.        jt  is  well  knowu  that  the  Chinese  allow  their  clay^^  to 
ferment  or  ripen  for  long  periods  before  they  use  th^^m 
and  the  longer  they  are  kept  the  better  they  claim  th^  ^iq 
to  be.    Be  that  as  it  nfay,  Bontemps,  the  celebrated  gL^  ^^ 
Ajxeiu'?.  ripen- manufacturer,  holds,  as  the  result  of  his  experience,  ti^fcat 
^°^  clays  which  have  been  allowed  to  putrefy  make  a  Bui)e:^^'oi> 

quality  of  pots. 
Manufacturo     Little  OF  uo  attempts  have  been  made  to  manufacTure 
rire^*^  ^  ^      pots  by  pressure,  although  it  must  be  self-evident  that  if 

we  could  increase  the  density  of  a  pot  it  would  add  to  its 
homogeneity  and  consequently  to  its  life.  The  writer  of 
this,  however,  some  years  since,  succeeded  in  making  smo*^^ 
covered  pots,  all  in  one  i)iece,  molded  and  pressed  by  ^^^ 
improvised  press  and  mold,  which,  when  dry,  showed  a  gre-^^^ 
hardness  and  sonority.  Tap];)ed  all  aix)und,  they  gave  **''^^^ 
same  sound,  showing  they  were  quit«  homogeneous. 

Although,  as  I  have  said  before,  pot-makiug  is  not  a  difi^^^* 
cult  art  to  acquire,  yet,  from  the  number  of  factories  th^^^ 
have  had  to  succumb  owing  to  badly  made  pots,  it  is  t^f^ 
be  hoped  that  the  day  is  approaching  when  pots  will  b^^\ 
cardfa^ofUti!*  discarded  entirely,  and  compartment  or  tank  furnaces  wiH-^ 

siemenB  con-  ^  Substituted  in  their  place.    The  Siemens  continuous  inel#^  *^ 
tinuous  meitins  ing  fumucc  is  a  notablc  and  worthy  step  in  that  direction.   —  ^* 

Firebricks.        Fivc-hricJcs. — Morc  care  is  devoted  to  the  manufacture  c^     ^^ 

(ire-bricks  for  furnace  use  in  Europe  than  in  this  countr^ir^^Y* 

in^Jru^!^"*'^'^  "^^^  quartz  is  ground  with  more  care  and  is  freed  from  iro^--^^° 

by  sulpi-uric  acid.    Sand  is  sometimes  used  as  a  mixtui^:-^^!^ 
with  clay,  but  with  this  material  it  is  diiiJcult  to  make  a  c^-^^^^co- 
hesive  brick,  while  quartz,  when  properly  ground,  not  m:        ^^ 
too  large  grains,  presents  angular  points  which  facilitar  ..^^te 
the  cementing  of  the  particles.    I  have  often  seen  in  th^^-*^^ 
country  bricks  made  with  large — too  large — and  small  piec»^::^^ce8 
in  the  same  brick ;  this  variety  of  sizes  cannot  of  courri^^rse 
make  a  homogeneous  brick,  and  manufacturers  would  m         do 
well  to  i)ay  a  little  more  attention  to  the  regularity  of  tr^^"  ^^^ 
sizes  of  the  ground  quartz  they  use. 
Welch  bricks.      Jn  the  Wclsh  district  of  Great  Britain,  a  very  good  qualii-^  ^^^ 
of  bricks  is  made  with  a  mixture  of  ground  quartz  or  sil^-^^J^^* 
one  per  cent,  of  lime,  and  a  sufficient  quantity  of  wat:^"  -^• 
The  mixture  is  introduced  into  iron  molds  and  is  agglomni^^cDer- 
ated  by  pressure.    The  lime  is  used  as  a  flux  and  ceme^f^^oA!? 
the  quartz.    These  are  excellent  tire-bricks  and  stand  a  v      ^oij 
high  degree  of  boat.    An  increase  of  temperature  expa^-e*//^* 
instead  of  contracting  them,  as  ordinary  bricks. 
Clay  is  to  bo  found  in  many  places  in  this  country.       ft 
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las  been  discovered  of  good  quality  in  several  places  in 
Virginia.  At  Washington,  D.  C,  the  writer  has  tried  sev- 
eral qualities  of  clay  found  ia  the  neighborhood ;  his  trials 
jrove  that  there  is  no  necessity  for  manufacturers  to  con- 
:iuue  to  purchase  clay  from  England  and  Germany,  as  the 
:esults  are  fully  satisfactory.  The  discovery  of  clay  near 
Washington  has  been  the  cause  of  developing  the  clay  in- 
lustry  in  the  neighborhood,  and  a  large  drain-pipe  factory 
IS  now  in  operation  at  Potomac  City,  on  the  Point  of  flocks 
Etaili'oad.  Clay  of  a  very  good  quality  has  also  been  found 
in  Tennessee,  on  the  Tennessee  Coal  and  Railroad  Com- 
pany's road,  running  from  the  Nashville  and  Chattanooga 
Railroad  to  the  Suwanee  coal  mines. 

Western  glass  manufacturers  have  long  supplied  them- 
selves with  clay  obtained  from  Missouri,  near  De  Soto, 
costing  from  $10  upwards  per  ton.  Eastern  manufacturers 
are  using  English  and  Grerman  clays,  at  prices  varying  from 
$23  to  $29  per  ton.  Missouri  clay,  when  first  introduced, 
did  not  give  much  satisfaction  until  the  owners  of  the  mines 
understood  its  preparation;  it  is  now  equal  to  any  imported 
clay  and  is  extensively  used.  Several  Western  glass  manu- 
facturers are  also  using  a  clay  procured  from  West  Virginia 
and  Ohio.  In  Clay  and  Warren  Counties,  in  Indiana,  clays, 
said  to  be  of  good  quality,  are  found  underlying  the  seams 
of  coal  in  the  mines.  In  Maryland,  near  Cumberland,  in 
the  coal  fields,  are  found  extensive  deposits  of  fire-clay 
of  very  good  quality.  In  this  region  the  *' Mount  Savage" 
and  the  '^ Savage  Mountain"  fire-bricks  are  manufactured. 
There  are  also  several  other  works  making  retorts  and  fire 
bricks  of  well-known  good  quality.  In  the  counties  adjoin- 
ing Cumberland,  in  Pennsylvania,  are  also  found  veins  of 
rery  good-quality  fire-clays,  some  of  them  measuring  53 
feet  in  thickness.  The  surrounding  country  of  Cumberland 
leems  to  be  especially  well  supplied  with  glass-making  ma- 
erials. 

Kentucky  seems  to  be  especially  rich  in  fine  qualities  of 
ire-clays  containing  a  large  proportion  of  alumina,  which 
las  the  effect  of  making  articles  manufactured  with  these 
•lays  very  strong.  In  Carter  County  are  found  clays  which 
3n  analysis  are  shown  to  contain — 

!jilica 45  to  64 

Alumina 23  to  43 

Oxido  of  iroQ A  trace 

Liino A  trace 

Magnesia A  trace 

Potash 0.212  to2.093 

Soda 0.283  to  0.728 
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American  clayH. 

Virginia. 
District  of  Co- 
lumbia. 


Tenneaaee. 


Missouri. 

Eastern  use  ut 
English  and  Ger- 
man clajH. 


West  Virginia. 

Ohio. 
Indiana. 


Maryland. 


Pennsylvania. 


Kentucky. 


Analysis  of  Car- 
ter County,  Koii 
tacky,  clay. 
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Firehrieht.  Theso  clajs  are  highly  refractory,  and  compare  very 
vorably  with  the  clays  of  Belgium,  which  are  said  to 
the  best  in  Europe.  The  analysis  of  the  Belgian  c 
shows — 

Aiialyntsof  Bel- Silica. 

pun       Arc- brick  Ai.,^i„«  

♦•lay.  Alumina ;^      a; 

Oxide  of  iron 2 

Lime q. 

Alkalies ; 


■-  oo.o 

bi^k^day!^  ^^'  ^^  Greenup  County,  Ky.,  clays  of  good  quahty  are  ^i%o 
found,  but  unfortunately  they  contain  larger  proportior»«  of 
lime,  alkalies,  and  especially  magnesia;  the  latter  has  a  ten 
dency  to  lessen  veiy  materially  the  refractory  quality  of  cJa^'. 
Other  clays,  varying  in  quality,  are  found  in  Edmonson,  Lixi- 
coln,  and  Madison  Counties.  Many  of  the  latter  cla^  ^^ 
though  containing  impurities,  may  be  made  useful  by  ^ 
judicious  selection  and  washings. 
New  Jersey.        The  clays  of  Ncw  Jersey  have  been  tried,  esi)ecially  the 

from  the  Amboy  district,  but  so  far  they  have  not  beenusc^^ 
with  success  for  pot  making,  although  they  answer  ver<^ 
well  for  the  construction  of  furnaces.  Whether  these  clay^  ^ 
like  many  others,  could  not  be  improved  by  washing  is  ce^^ 
tainly  worth  trying.  In  fact,  I  believe  we  have  as  goo^-^^ 
clays  in  this  country  as  we  need,  and  many  of  the  inferioi^^ 
or  impure  qualities  may  be  prepared  as  china  manufacture] 
do,  so  as  to  render  them  suitable  for  pot  making. 
Sourcea  of  Eu-     The  clays  of  Europe  are  principally  drawn  from  Forg 

d?r°   ^   *    les-Eaux,  in  France;    Andennes,  Belgium;    Stourbridg 

England ;  Klingenberg,  Germany.    They  average  the  fo 
lowing  proportions  : 

Silica 64  to 

Alumina    22  to 

Oxide  of  iron    0.2 

Lime Trace 

Alkalies Trace 

Plate-gloMt.  PUtte-glOHS. 

The  manufactories  of  plate-glass  are  principally  1 
Fmnce.  iu  Fraucc,  Belgium,  England,  and  Germany. 

stoobain.Mid     In  Frapcc,  St.  Gobain,  the  pioneer  and  the  largest 

asftoclfttCu  works 

lishment,  w<as  founded  in  1693,  in  the  castle  of  that 
Chemical  works  belonging  to  this  company  arc  erec 
Chauny,  near  St.  Gobain.    The  manufactories  of  Cire, 
Montluyon  also  belong  to  this  company.    There  are 
other  plate  works — at  Recquiguies  and  Jeumont,  own 
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blie  Belgian  Company  of  Ste.  Marie  d'  Oignies,  at  Floreffe,     Pictcgiau. 

uid  Aniche.   Quite  recently  another  factory  l\as  been  erected 

xt  St.  Deniij,  near  Paris,  for  the  manufacture  of  plain  and    French  worka. 

silvered  plates,  rough  plates,  etc.    MM.  J.  Grelley  &  Co.  are 

:he  proprietors. 

Ill  Belsnum  there  are  five  plate-glass  works,  at  Sainte ,  J^te-giMs fao- 

°  JT  c»  7  tones     of     Bel* 

Marie  d'  Oignies,  Floreffe,  Courcelles,  Roux,  near  Charleroi,  ffiom. 
aid  at  Aurelais.     Each  of  these  works  has  laboratories 
cittached.     Belgium,  in  1867,  manufiictured  only  119*,000 
yards  of  plate-glass,  but  at  the  present  day  the  average 
has  reached  an  annual  production  of  .157,000  square  yards.    Production. 
Three-fourths  of  the  production  are  exported  to  the  Nether- 
lands, England,  and  the  United  States.    Prices  since  1867 
have  declined  27  i)er  ceu  t.     The  exportation,  which  was  then    ExiKirtation. 
about  $350,000,  had  reached  $760,000  in  1877. 

England  possesses  six  or  seven  plate  works.    The  oldest, ,  Piito-^iaas  fuo 

_,  /.  1     ,    .  tones  of  En{;laiMl. 

St.  Helen's,  was  founded  in  1773,  and  is  the  first  establish- 
ment which  introduced  machinery  for  grinding  and  polisli- 
ing  plates.  In  Germany  are  to  be  found  the  works  of  ofGormnny. 
Stolberg,  near  Aix-la-Chapelle^  and  Waldhof,  near  Mann- 
heim* founded  and  owned  by  the  St.  Gobain  works.  These 
were  established  to  supply  the  local  demand  of  the  country. 
Three  more  factories  have  since  been  established,  one  at 
Walburg,  one  at  Grampian,  and  the  other  at  Freden.  These, 
however,  so  far,  are  but  comparatively  small  works.  The 
production  of  Germany  is  scarcely  one-tenth  of  that  of 
France,  Belgium,  and  England  together. 

Russia  has  one  plate-glass  factory  at  Dorpat.    Bohemia    ^r  B?b***** 
has  one  also  at  Stockau. 

lu   1860  the  annual  production  of  the  European  maun-    Annual  Euro- 
factarers  was  992,000  yards,  in  1867  1,100,000,  and  in  1877  ^iTco/e?"?!'""* 
!.,800,000  yards,  representing  a  value  of  about  $12,000,000.    vaiue. 
iut  of  this  amount  France  makes  600,000  yards,  lour-fifths       ProyorUone 
tf  which  are  made  at  St.  Gobain;  England  makes  600,000 Suntries.  ^^^ 
^ards;   Belgium,   250,000  yards;    the  remainder,   350,000 
y^ards,  is  made  in  the  other  countries  named.    This  amount 
if  roagh  and  polished  plate-glass,  if  laid  on  the  ground, 
¥oald  cover  about  372  acres.    This  would  make  a  very  re- 
&X)ectable  hot-house. 

French  and  Belgian  plates,  it  cannot  be  denied,  are  of  a      comparative 
3ui)erior  quality.    English  glass  generally  has  a  green  tint  '*"*"*y- 
ivhich,  although  it  may  not  be  objectionable  for  plain  window 
|)lates,  is  not  as  well  adapted  for  silvering.    This  defect  is 
attributable  to  the  quantity  of  iron  contained  in  British 
Band. 
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piau-giau.        Jq  Bohemia  and   Bavaria  seveml  establishments  still  ] 

j^iaasSf  Bohemia  manufacture  blown  plate-glass,  but  since  the  articles  pro- 
.ivario.      (luced  ate  quite  inferior,  this  industry  tends  to  disappear, 
and  I  do  not  think  it  worth  the  while  to  give  any  descrip- 
tion of  the  processes  used. 

English  "Pat-  In  England  a  certain  kind  of  plate  called  patent  glass  is 
manufactured.  This  glass  is  blown  in  a  similar  manner  to 
cylinder  window  glass,  but  is  flattened  with  particular  care 

Process.         to  obtaiu  a8  even  and  smooth  a  surface  as  possible ;  it  is 

ground  and  polished  somewhat  in  the  same  manner  as  cast  ^ 

plates.    This  qualitj*  is  much  sought  after  by  photograph- 
ers, and  is  also  used  for  window  panes  and  as  a  cheaper  sub-  _ 
stitute  for  heavier  plates  for  miiTors,  car  windows,  and  in 
ornamenting  furniture. 

iaSasi****°  ^^  '^^^  mixture  generally  used  by  manufacturers  at  the  pres- 
ent day  does  not  vary  materially  from  the  following  : 

Whitesand 100  ^ 

Sulphate  of  soda 42  ^ 

Pulverized  charcoal 2. 5^^   ^^  . 

Carbon  a  to  of  lime 20  ^' 

Arsenic 0.  S    ^  ^  5 

Mftterinis.  The  quantity  of  cullets  (broken  glass)  to  be  added  variefit^^jgg 

according  to  the  quantity  a  manufacturer  has  at  his  disposaV^,i^^I, 
The  materials  used  should  be  very  pure ;  the  sulphate  oc:^     of 

Furnaces.  so(la  should  cspccially  be  well  refined.  Of  late  the  old-sty LM' ^^le 
direct  fire  furnace  has  been  replaced  by  those  of  SiemenKzar^ns 
and  Boetius.  In  the  arrangement  of  a  casting  house  thr^fl~^he 
Siemens  fur.  Siemens  furnace  i^  placed  at  one  end,  and  the  building  do^^^cxes 
not  require  to  be  as  wide  as  with  other  furnaces.  Thees^^^ese 
furnaces  contain  8, 12, 16,  or  24  pots,  according  to  the  siz^^^ze; 
they  are  rectangular  in  form.  Two  rows  of  bricks  suppo^z^^ort 
the  arches,  which  are  placed  far  enough  apart  to  i)ermit  tWnB'  the 
passage  of  the  pots.  The  regenerators  are  placed  immec^e^^edi- 
ately  below  the  furnace ;  the  bricks  in  the  passages  ge^^^s®"" 
erally  require  to  be  renewed  every  six  months.  As  the^^.«-iese 
furnaces  are  now  well  known,  I  will  not  give  a  particuMlac^ular 
description  of  their  construction, 
ince^**''"*  ^"^  ^^^  Boetius  furnace  is  built  above  ground,  nearly  in  t^  -i  the 
same  manner  as  the  Siemens.  Under  the  head  of  "F^^^rM-Fur- 
naces"  I  will  describe  this  furnace  more  at  length. 
Annealing  Ou  the  sidcs  of  the  castiug  house  are  ranged  the  ann^  .tf=:KDeal- 
ing  ovens  or  kilns,  and  those  ior  heating  the  pots.     —^         The 

Casitng  table. casting  table  is  placed  in  the  middle,  running  uponaiK:      ^rail- 
way.   Alongside  is  another  railway  to  carry  the  small  r     _^  mn- 
ning  table  upon  which  the  plate  is  pushed  when  roicn^roHed, 
previously  to  pushing  it  into  the  annealing  furnace  or      -!::::•  kiln. 


t»vcnH. 


i 


GLASS:    COBiMISSION£R   BLAKE.  331 

Oil  the  side  opposed  to  this  table  the  crane  for  raising  the     piau-'gUut. 
\yots  is  placed  upon  a  track  running  over  a  railway.    All 
^hese  railways  run  the  whole  length  of  the  casting  house. 
The  operation  of  casting  a  plate  is  as  follows : 

The  glass  in  the  pots  having  attained  the  proper  degree  ca«t£r'^^**"iaii 
of  liquidity  and  having  received  a  thorough  melting  and  dencrfbed. 
refilling,  the  fire  is  slackened  to  render  the  mass  somewhat 
A-iscous  b}'  cooling.    The  doors  in  front  of  the  pots  are  lifted 
or  taken  away,  the  workmen,  with  a  long  pair  of  iron  pincers, 
take  hold  of  the  pot  in  the  furnace,  bring  it  upon  an  iron 
truck  or  carriage,  and  at  a  dog-trot  carry  it  under  the  crane. 
The  impurities  or  glass  gall  upon  the  surface  of  the  glass 
are  now  scraped  oft*,  the  pot  caiefuUy  wiped  on  the  outside 
with  a  wet  cloth  to  prevent  dirt  from  falling  upon  the  cast- 
ing table.    The  i)Ot  is  now  seized  by  a  pair  of  strong  iron 
tongs  or  nippers  and  raised  over  the  table  by  means  of  the 
crane.     The  casting  table  is  a  large  cast-iron  slab,  weU 
polished,  mounted  upon  a  carriage  running  over  a  railway. 
Upon  this  table  two  iron  rules  of  the  thickness  of  the  re- 
quired plate  are  now  laid  on  each  side.    The  pot  suspended 
above  is  now  tilted  over  and  the  glass  poured  upon  the 
table.    A  heavy  iron  roller  is  now  passed  over  the  glass, 
the  ends  of  which  rest  upon  the  thickness  rules.    The  roller 
is  rolled  again  back  to  its  original  position.    During  the 
rolling,  if  any  impurities  are  detected  in  the  glass  when  yet 
plastic,  they  are  removed  with  suitable  instruments.    The 
plate  having  reached  a  sufficient  degree  of  solidity  by  cool- 
ing, it  is  now  pushed  upon  the  small  running  table,  and 
from  that  transferred  to  the  annealing  kiln.    The  door  of 
the  kiln  having  been  closed  air-tight,  the  glass  is  allowed 
to  remain  for  about  twenty-four  hours,  when  small  openings 
are  gradually  made  until,  at  the  expiration  of  three  or  four 
ilays,  the  plate  is  sufficiently  cooled  to  be  taken  out  without 
^ninDing  the  risk  of  breaking  it. 

The  furnaces  or  kilns  for  annealing  are  simply  arched  Annealing  otmw. 
fiirnaces  containing  one  or  two  fire-places,  but  of  late  years 
bat  one  has  been  used.  In  order  to  hasten  the  cooling  of 
^be  kilns  the  bottom  is  so  made  as  to  reserve  passages 
^uade  of  longitudinal  walls  or  clay  pipes,  covered  with  the 
^t>ottom  bricks.  These  passages  are  open  to  the  cold  air  and 
liasten  the  cooling  very  rapidly. 

Undetthe  head  of  "  Flattening  ovens,"  in  the  article  on 

^'Window  glass,"  I  have  described  several  systems  of  fur-,    Furnaces  for 

naces  which,  I  think,  could  be  used  with  advantsige  and 

economy,  to  say  nothing  of  the  ease  of  handling  the  plates 

ill  the  annealing  ovens.    I  do  not  see  any  reason,  either, 
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piatt-gioMt.     why  gas  should  not  be  used  as  a  fuel  iu  this  operatiou, 
well  as  for  the  meltiug  of  glass.    The  time  required  for  ti 
lieatiug  and  the  cooling  of  the  plates  would  be  much  shoi 

supeiiority  of  and  the  annealing  more  uniform  on  both  surfaces.   Althou 
many  mechanical  improvements  have  been  made  in  worki 
glass,  we  have  remained  too  conservative  altogether  in  t^ 
country  in  the  use  of  furnaces.    I  notice  of  late,  howe^^, 
that  several  manufacturers  of  hollow  ware  are  beginning      -^q 
appreciate  the  advantages  of  ga«  furnaces,  and  several  h.^.-^-e 
already  been  erected  in  Pittsburgh,  Pa.,  and  elsewhere.        3t 
cannot  be  understood,  for  instance,  why  we  should  not  ado^^t 
them  generally  when  we  are  assured  of  an  economy  of  40 
50  per  cent,  in  fuel  by  the  use  of  the  Siemens  furnace, 
30  per  cent,  with  the  Boetius  system. 

In  regard  to  the  grinding,  smoothing,  and  polishing 
plates  I  shall  say  but  little,  as  it  is  very  difficult  to  convi 
a  proper  description  without  the  use  of  drawings  of " 
mechanical  means  employed. 

DeBcription  of     The  first  Operation  consists  of  grinding  the  rough  plat 

vDO    process    01 

fh?      hS'^cUst  ^^^^S  ^^  uneven  surface,  by  means  of  a  large  wooden  tabl 
plates.  suspended  to  the  ceiling.     This  table  has  its  lower  fao^- 

covered  over  with  several  blades  of  cast-iron,  screwed  to  th» 
wooden  frame.     Immediately  under  the  upper  frame 
placed  another  large  table,  upon  which  the  plate  is  cemente^^^^'- 
with  plaster.    Sand  and  water  are  thrown  upon  the  rougE'^^S" 
plate,  the  upper  table  is  lowered,  and  is  made  to  travel  bacl^^^^-*^^ 
and  forth  over  the  surface  of  the  glass  plate  by  means  c^     *  ^^ 
steam-power.     The  sand  is  replaced  by  emery,  graduaHMJ^^ 
increasing  in  fineness,  until  the  plate,  by  continued  grinc^-^^*^- 
ing,  is  sufficiently  smooth.    Of  late  years,  in  Germany  au^iM'-^D^ 
Belgium,  a  new  st^le  of  polishing  machinery  has  het^^'^^ten 
adopted.    It  consists  of  a  large  wooden  table  to  which      ^^^  ^ 
back-and-forth  motion  is  imparted ;  also  two  large  iron  »      .^  or 
wooden  frames,  to  which  are  secured   cast-iron  blad^^-^ics. 
These  frames  receive  a  circular  translatory  motion.    TYcMI'^l^ 
system  does  double  the  quantity  of  work  produced  by  tZ.^M'   the 
preceding  machine.    Another  system,  an  American  iuv^^    -'en- 
tion,  was  put  in  practical  opemtion  at  first  in  England,  IlzM'    bat 
is  now  used  in  France  and  Germany.    A  circular  plate^^^-e  of 
cast  iron  is  screwed  upon  the  upper  end  of  a  vertical  sh. 
so  as  to  revolve  with  it.    Above  this  table  frames  are 
ranged  to  hold  the  plates  of  glass,  which  are  laid  in  a 
of  plaster.    These  frames  also  revolve  on  their  centers 
the  friction  of  the  table  upon  the  glass,  of  course  slo^ 
but  so  as  to  present  each  side  of  the  plate  they  hold 
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equal  amount  of  vubbiug,  as  they  are  never  nearer  to  tbe    Piau-gUut. 
center  of  the  table  or  farther  from  it. 

The  same  machine  is  used  for  polishing,  by  screwing  to        u^y,^°'^^^j 
the  cast-iron  table  rings  covered  with  felt.  polishing'**    the 

platoe. 

The  second  operation  is  the  smoothing,  and  is  similar  to 
the  preceding,  but  the  rubbing  substance  is  a  piece  of  plate 
^lass  instead  of  iron.  This  operation  is  now  canned  on  by 
machinery  to  imitate  the  old  hand  process. 

The  glass  plate  to  be  smoothed  is  fastened  upon  a  table, 
receiving  a  slow  backandforth  motion.  A  motion  is  im- 
parted to  the  upper  platen  by  means  of  two  levers  moving 
a  wooden  box,  to  which  is  fastened  a  piece  of  plate  glass, 
which  bears  upon  the  lower  plate  and  is  drawn  back  and 
forth.  As  one  of  the  levers  acts  before  the  other,  the  upper 
plate  is  moved  from  right  to  left  and  again  from  left  to 
right,  while  it  is  drawn  forward  and  back. 

The  third  operation  is  the  polishing,  which  is  given  by  Poii«*i*ns- 
means  of  colcothar  or  red  oxide  of  iron.  The  plate  is 
fastened  to  a  table,  receiving  a  back-and-forth  motion ;  a 
couple  of  brushes  lined  with  felt,  having  a  motion  perpen 
dicular  to  the  table,  rub  over  the  surface  of  the  i)late  and, 
by  means  of  (5olcothar  as  a  polishing  powder,  ^ve  it  a  final 
polish.  It  takes  from  eight  to  ten  hours  to  polish  one  side 
of  a  plate  of  five  to  six  superficial  yards.  Another  style  of 
polishing  machine*  is  sometimes  used,  having  a  translatory 
circular  motion  both  in  the  table  and  the  upper  polishing 
platens. 

These  three  operations  add  considerably  to  the  cost  of 
plate  gUiss ;  it  is,  therefore,  essential  to  a  manufacturer  to 
have  his  plates  flattened  as  evenly  as  possible  so  as  to  save 
iu  the  thicknejss  to  be  ground  away  to  obtain  a'  perfectly 
^lane  surface. 

The  price  of  plate  glass  from  St.  Gobain  was,  in  1862  and    Pric.of  stoo- 

bain  plateglasn, 
1875:  1862,1875. 

Iiil8«2.  In  1875. 

I  square  meter,  l^xl". |9  21  $11  58 

^  square  meters,  2»". 01  xl"* iiO  (io  27  00 

5  square  meters,  2™  x  1™  .51 35  90  :J7  32 

These  prices  show  a  rise  of  30  per  cent,  in  consequence  of 
tihe  additional  taxes  imposed  by  the  French  Government. 
The  price  of  plate  glass  rises  rapidly  with  tbe  dimensions. 

The  following  are  the  prices  in  France  for  ''third -choice'-    Piieeof 'tbini 
3)]ates,  which  are  said  to  be  sold  in  the  largest  quantities:    bafi^^piauis!  ^^' 

Per  square  meter. 

-A.  plate  of  50  square  decimeters  is  worth (5  12 

-A  plate  of  1  square  meter  is  worth 0  40 

-A  plate  of  2  square  meters  is  worth 7  45 


^ 
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Pl4Ue-ffUu».  Per  sqoan  iDe»-« 

A  plate  of  3  square  meters  is  worth |^  ,^ 

A  plate  of  4  square  meters  is  worth ^^  ^ 

A  plate  of  5  square  meters  is  worth ^^  5g 

There  are  also  wide  differences  in  prices  according         ^ 
quality — a  plate  of  6  meters,  for  instance,  of  "  second  choi^^:^^^  ^^ 
is  worth  $11  per  superficial  meter,  while  the  same,  "Qjr-«t 
choice,"  is  worth  $12.68. 
Silvering.  Silverifig, — Silvered  plate  glass  is  produced  by  causini^^  a 

blight  coating  of  mercury  to  adhere  to  the  glass.    To  obtsBrln 
this  result  mercury  must  be  retained  by  a  metallic  medivrxa; 
it  is,  therefore,  amalgamated  with  tin.    Mercury,  owing     ^^ 
its  power  of  reflecting  light  very  brightly,  has  been  chos^^^ 
as  the  best  medium. 
The  operation  of  silvering  is  briefly  as  follows : 
8iiveiSig'**p°at^     Upon  a  Very  smooth  stone  table  a  sheet  of  very  thin  tin        ^* 
fwT  proceM™^^*  spread  very  careftilly,  so  as  to  prevent  all  wrinkles.    Upc:^^^^^ 

this  sheet  mercury  is  rubbed  all  over,  then  as  much  mercut^^^ 
as  the  sheet  will  retrain  is  poured  over  it.    The  glass  plate  r        ^* 
now  carefully  slipped  over  the  edge  of  the  stone  table,  as  ne^^^-^*^ 
as  possible  to  the  mercury,  and  lowered  on  to  it.    All  th^^^^^^ 
parts  previous  to  this  operation  have  been  carefully  cleanec^'^^' 
and  the  plate  is  handled  with  pieces  of  tissue  paper,  to  prp'*^^^^' 
vent  the  introduction  of  dirt.     The  plate  is  now  covere^^'*^^ 
with  a  cloth  and  loaded  with  weights  to  expel  the  surplir^'-'^^^* 
mercury.     When  the  plate  has  been  so  weighted,  the  tabr^^^*^^^ 
is  slightly  inclined,  and  gradually  increasing  the  inclinaticii^-fc^^ 
from  time  to  time,  until  the  mercury  has  been  sufScientr^y  ^tly 
drained;   this  generally  requires  twenty-four  hours.    Tlff^^^^^ 
plate  is  now  careftilly  taken  up  and  carried  over  to  an  iM:       in- 
clined wooden  table,  which  is  depressed  gradually  more  aim^i^^^^ 
more  to  finish  draining  the  mercury  until  the  plate  is  simzm'^up- 
posed  to  be  dry. 
verinrSy  metal-     ^^^^  ^^  ^^®  proccss  which  has  bccu  heretofore  follow^^^*^^ 
tiSn  ""^^^  *^*  p*'*'-  altogether,  but  of  late  plates  have  been  silvered  with  at       -*  so- 
lution of  silver.    Mercury  has  deplorable  effects  upon  i^^      the 
health  of  workmen,  as  they  are  exposed  to  its  dangerc^'^^=vos 
emanations;   these  are  rapidly  absorbed  by  the  skin  a*^^-^d 
produce  th6  well-known  and  terrible  mercurial  poisoni'  S^^g- 
It  is  hoped,  therefore,  that  mercury  will  be  abandoned,  y-^r^Md 
the  new  silvering  process  described  below  will  be  adop^^^^ 
in  its  place.    Several  methods  have  been  proposed  for         sil 
ver  solutions,  all  springing,  however,  from  the  discover^;;;^  of 
Liebig.  Liebig,  that  aldehyde  (produced  by  a  partial  oxidatio^Ki  of 

alcohol)  when  heated  with  nitrate  of  silver,  the  reviv^  lied 
metal  covers  the  glass  with  a  brilliant  metallic  coating.  It 
is  not  my  purpose  to  trace  the  different  improvements  rarm^dv 
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'  Drayton  and  Pettitjean,  but  I  will  briefly  indicate  the     Piau^uut. 

ocess  of  the  latter,  which  is  now  altogether  used  by  the    pJJStjSii. 

.  Gobain  works  with  perfect  success. 

The  operation  is  very  similar  to  silvering  with  mercury. 

le  table,  instead  of  being  a  stone,  is  a  hollow  sheet-iron    ^     .  ,, 

^  o  7  DeHcnption  of 

t>le,  made  quite  smooth  on  its  upper  surface,  and  contain-  thoeiivenngpro- 

^  inside  water  capable  of  being  heated  by  means  of  steam, 

bring  the  temperature  to  95 — 104  degrees.    Preparatory 

silvering  the  glass  it  should  be  thoroughly  cleaned.    The 

t)le  l)eing  ready,  a  piece  of  oil-cloth  is  spread  over  it,  and 

on  this  is  laid  a  piece  of  cotton  cloth.    The  plates  are  now 

it  upon  these  cloths,  and  the  following  solutions  are 

ured  over  them : 

Liqaor  No,  1.  Dissolve  in  a  liter  of  water  100  grams  of 

trate  of  silver;  add  62  gmms  of  liquid  ammonia  of  0.880 

nsity  5  filter  and  dilute  with  sixteen  times  its  volume  of 

iter.     Then  pour  in  this  liquor  7.5  grams  of  tartaric  acid 

isolved  in  about  30  grams  of  water. 

Liquor  No.  2.  This  liquor  is  precisely  the  same  as  the 

lier,  with  the  exception  that  the  quantity  of  tartaric  acid 

doubled,  say  15  grams. 

First  pour  of  liquor  No.  1  upon  the  plates  as  much  as  will 

main  upon  the  surface  without  running  over.    The  heat 

the  table  is  now  increased  gi^adually  to  95 — 104  degrees 

ihrenheit,  and  in  about  thirty  minutes  the  glass  is  covered 

er  with  a  metallic  coating.    The  table  is  now  inclined  and 

3  plates  washed  with  water,  which  carries  off  the  surplus 

irer.     The  table  is  again  raised,  and  liquor  No.  2  is  now 

ired  over ;  in  about  a  quarter  of  an  hour  another  coat  is 

:>osited,  which  covers  the  glass  completely.    The  plates 

\  again  washed;  then  they  are  carried  to  a  slightly  heated 

►in,  where  they  are  gradually  dried. 

Dhis  operation,  as  will  be  seen,  is  quite  simple,  and  is  gen- 

lly  performed  by  women.    The  silver  carried  off  in  wash- 

^  and  that  contained  in  the  cloths  is  recovered  again. 

ice  f?lass  silvered  by  this  process  is  liable  to  be  altered 

eii  exposed  to  the  air,  and  the  coating  may  become  easily 

cached  if  not  covered  over  with  a  protecting  coat  of  paint, 

3  silver  pellicle  is  covered  with  an  alcoholic  copal  varnish, 

t  on  with  a  brush,  and  when  this  is  dry  a  coat  of  red-lead 

[nt  is  put  on. 

Plates  silvered  by  this  means  have  more  brilliancy  than    saver  and  mer. 

th  mercury,  but  as  there  is  a  slight  tinge  of  yellow  given  JSmpnreir*^*^***^'' 

objects  reflected  by  these  mirrors,  they  were  at  first  ob- 

3ted  to.    This  objection  has  passed  away,  however,  to  a 

-eat  extent,  and  the  yellow  reflection  has  been  obviated  by 
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Silvering. 


Platinizing. 


Roliod  plate. 


4)f 


piau-gioM.  giving  a  slight  coloration  to  the  glass.  I  have  not  b^E^ 
able  to  get  positively  the  relative  costs  of  both  processes  ^  it 
is  said,  however,  that  the  new  silver  process  costs  abou^tr,  36 
cents  per  square  meter.  Inasmuch  as  such  works  as  the 
St.  Gobain  have  adopted  it,  and  as  the  terrible  disorcfiaers 
caused  by  mercury  raaj^  be  thus  avoided,  there  shouk^  i^ 
no  hesitation  in  adopting  this  new  process  everywhere. 

The  use  of  platina  has  been  tried  for  a  reflecting  surface, 
but  owing  to  the  somber  appearance  of  reflected  object^s  bj 
looking-glasses  prepared  with  it,  it  has  not  met  with  a  ooin 
mercial  success.    I  do  not  think,  therefore,  that  it  is  wortli 
the  while  to  describe  the  process. 

Rolled  plate. — England  manufactures  large  quantities 
this  gla^s,  and  lately  France  and  Belgium  have  taken  it 

Instead  of  being  cast  with  the  costly  apparatus  necessa^^ 

for  plate  glass  of  large  sizes,  this  glass  is  cast  in  a  ve 

Description  of  simple  manner.    A  basin  or  dipper  is  introduced  into  tl 

glass  and  filled  up ;  this  dipper  is  suspended  upon  a  hoC^^^^ 
placed  in  front  of  the  pot,  to  enable  the  workmen  to  dip  a 
withdraw  it  with  facility  when  it  is  full.    This  dipper 
carried  over  an  iron  table,  and  by  gi\'ing  a  blow  upon  it 
the  rooled  filaments  and  pieces  attached  to  the  outside  fj 
off.    The  dipper  is  now  emptied  over  the  casting  table,  t 
thickness  of  the  glass  being  regulated  by  metallic  pieces  < 
rules.    The  roller  is  passed  over  the  mass  by  the  workme 
back  and  forth.    These  plates  are  sometimes  imprinted  wir 
quadrangular  ribs,  very  close  to  one  another,  in  ortler 
hide  the  defects  or  air  bubbles  which  are  likely  to  occ 
with  this  mode  of  dipi)iug  glass.    These  plates  are  usu 
cast  about  one-eighth  of  an  inch  thick.    They  are  used 
covering  hot-houses,  for  door  panels,  and  for  windows. 
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makin^\u*!imo?     Rough  platcs  have  already  been  produced  in  large  qus^-^^^^* 
ica-  tity  in  America,  but  the  pioneer  establishments  in  pi^Sr  P^^ 

ished  and  silvered  plates  have  so  far  been  quite  unfortunar:^  •ate. 
There  is  no  reason  for  this  state  of  afi'airs.  We  have  m^^  ^^' 
terials  in  abundance,  and  very  cheap.  Our  labor  has  ►  "^  ^^' 
creased  in  cost  so  as  to  put  us  almost  on  a  par  with  Euro^::^''^!^ 
Much  of  the  work  in  a  plate-glass  manufactory  is  d^  ,^-IoDe 


mv. 


mechanically,  and  therefore  does  not  cost  any  more  tha 
Sa-gc8tion».  Europc.  We  have  the  ingenuity  to  devise  and  invent 
own  tools,  as  is  shown  by  the  fact  that  the  polishing 
chinery  now  used  in  Europe  is  of  American  origin.  U 
these  circumstances  we  must,  however,  come  to  the 
cuises  of  faii-tant  conclusiou  that  the  causes  of  repeated  failures  in  p 
glass  making  in  this  country  must  be  attributed  to  the " 
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of  technical  knowledge  of  those  engaged  in  it.    In  fiict,  I    P^^^^-ff^oit. 
k:now  x>ersonally  of  the  failure  of  two  establishments  solely 
attributable  to  this  cause.    This  country*  must  and  can  sup- 
ply itself  with  plate  glass,  and  the  day  is  npt  distant  when  Amcricashouid 
■^Bvorks  properly  managed  will  drive  out  the  imported  article.  piStcginal 
'We  have  been  successful  in  many  other  branches  of  glass- 
making.     Window  glass  is  now  made  very  extensively; 
"^hy  not  plate  glass,  which  is  almost  the  same  industry  I 
^A.  good  field  is  Ojpen  for  success  to  any  one  who  will  embark 
"ia  this  industry,  provided  he  is  supplied  with  the  proper 
tiechnical  and  practical  knowledge. 

Tempered  or  tougJiened  glass,  touah^^gLu^ 

It  is  not  very  long  since  the  discovery  of  M.  Alfred  de  la  A.deiaBaatio. 
Bastie  filled  all  our  newspapers  with  paragraphs,  more  or 
less  ridiculous,  about  the  properties  of  this  glass.  Some 
claimed  it  was  malleable ;  others  that  it  could  not  be  bro- 
ken. In  fact,  tempered  glass  was  called  upon  to  supersede 
all  other  materials.  The  excitement  being  over,  tempered 
glass  may  now  take  its  rank  among  valuable  inventions, 
subject,  however,  to  many  defects  in  its  present  state. 

The  process  of  tempering  glass,  as  is  well  known,  consists  Proc«Mi. 
in  heating  a  piece  of  glass,  say  a  window  pane,  to  such  a 
degree  as  to  approach  malleability,  but  not  hot  enough  to 
lose  its  shape;  the  glass  in  this  state  is  instantly  plunged 
into  a  bath  composed  of  fatty  and  resinous  matter,  which 
is  heated  and  maintained  liquid  at  a  temperature  ranging 
from  30(P  to  GO(K^,  according  to  the  quality  of  the  glass. 
The  difference  of  temperature  between  the  malleable  state, 
about  1,40(P,  and  that  of  the  bath  constitutes  the  temper. 

Glass  in  the  plastic  state,  when  plunged  into  cold  water,  ^  Thcorv  of  the 

7  X         c»  7  rormation  ot  the 

^ill  fly  to  pieces  if  dropped  indiscriminately,  but  if  a  piece  ••  Rupert  aropn." 
of  very  fluid  glass  is  allowed  to  fall  into  water  in  the  shape 
of  a  tear  or  drop,  it  will  be  perceived  that  the  outside  of  the 
g^la^BS  cools  at  once,  while  the  inside  remains  partly  fluid  for 
^me  time,  as  can  be  distinguished  by  the  red  color  showing 
bhroagh  the  water.  This  cooling  will  continue  until  the 
i^iass  is  perfectly  solid..  This  indicates  that  the  outside 
luyer  becomes  at  once  condensed  by  cooling,  while  the  in- 
side remains  fluid  and  consequently  more  distended.  This 
:^ooling  process  goes  on,  the  outside  layer  compressing  the 
next  adjoining,  until  the  whole  mass  is  thoroughly  cooled. 
fbis  peculiar  form  and  stat^  of  glass  is  known  as  Prince 
Blapert^s  drops.  Though  a  hard  blow  may  be  struck  ui)on 
bbe  thick  part  of  these  drops,  it  has  no  perceptible  effect, 
ft^utif  the  tail  or  thin  end  is  ruptured  the  whole  mass  in< 
22  p  B ^VOL  3 
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Tempered  giatt.  stantlj  flies  to  pieccs.    The  glass  appears  to  be  uuderr       a 
great  state  of  tensiou,  and  the  least  ruptareof  tbe  equity  Tib- 
riam,  such  as  the  breaking  of  the  slender  thread  terujim^^^^t- 
iug  the  di'op,  is  sufficient  to  destroy  the  whole  mass. 
V.  do  LujTies.      ^,  Victor  de  Luynes,  professor  at  the  ''  Conservatoire 
fc.mS  Sf  i^n.  Arts  et  Metiers/'  in  Paris,  and  M.  Feil,  the  celebrated  mi 

pcrt'8  drops.      ufacturer  of  optical  glass,  have  made  a  series  of  expei "** 

ments,  establishing  the  following  facts  in  regard  to  Eupert   -^^ 
drops:  By  dipping  a  glass  drop  by  the  thick  part  into  h^ 
droflaoric  acid  and  keeping  it  in  for  a  certain  space  of  tiin* 
in  order  to  dissolve  it,  it  has  been  shown  that  no  explosioi 
takes  place,  providing  the  drop  does  not  dip  up  to  the  Decl 
By  suspending  a  drop  by  the  thick  part,  allowing  the  en( 
to  dip  into  the  acid,  it  will  gradually  eat  away  the  thin  enc 
without  producing  an  explosion.    But  if  the  drop  is  grad 
ually  lowered  so  as  to  eat  away  the  parts  until  it  reachet 
the  neck,  when  this  point  is  attained  the  remaining 
break,  without  explosion  however,  the  i)ieccs  merely  fal 
ing  into  the  acid.    These  two  experiments  show  that 
stability  of  the  drop  is  due  to  the  preservation  of  the 
making  up  the  neck,  and,  secondly,  that  if  these  ])arts 
main  intact  successive  layers  of  the  drop  may  be  tak€^^-_en 
away  without  rupture.    The  gradual  reduction  of  a  drc:^ — op 
by  hydrofluoric  acid  shows  that  as  the  parts  decrease  t^  ^zhe 
tendency  to  explode  decreases  with  the  reduction.    ir2:^t' sk 
drop  is  sufficiently  large,  parts  or  layers  may  be  remov 
until  but  a  certain  portion  remains;  the  drop  may  then 
broken  under  shocks,  same  as  ordinary  glass.    This  in 
cates  that  the  tension  force  which  causes  the  rupture  lie^ 
the  outside  layers.    The  cooling  of  a  drop  produces  seve 
layers  of  glass,  which  decrease  in  temper  as  the^'  near  i 
middle.    The  glass  under  these  conditions  is  in  a  simi^   jilar 
state  to  a  bent  plate  of  glass,  the  outer  side  being  dila  — ^ted 
and  the  inner  side  being  compressed.    Experiments  m^  -^ade 
with  Nicoll  prisms  prove  this  theory  to  be  correct 

Until  the  discovery  of  tempered  glass  by  M.  de  la  Bajj — .  ■  'tie, 
it  had  always  been  considered  that  unless  a  lamp  chim'^^ney 
or  any  other  piece  of  glass  was  perfectly  annealed,  diMr — Ter- 
ences of  temperature  brought  on  suddenly  would  invari&=a^W/ 


Exporimonts  causc  a  breakage.    The  Bastie  glass  would  seem  to  pi^^wove 

with  Bontio  glass  o  o  r- 

as  affecting  for- this  vicw  to  be  crroueous,  as  the  tempered  glass  c;m         sas- 

mer  theones   of,  '  *  ^  .  ,^^^_ 

anneoJin;;.         taiu  suddcu  aud  cxtremc  changes  of  temperature  wii^^^oat 

breaking.    I  saw  at  the  Exposition  a  gentleman  repeats  -^dly 
take  molten  lead  and  pour  it  into  a  glass  bowl  or  tuiLz^bler 
without  producing  a  fracture.    A  piece  of  plate-glass      tem- 
pered by  the  Bastie  process,  having  been  heated  Amjoong 
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s,  was  suddenly  plunged  into  cold  water  without  pro-  Tempered  guut. 
Bg  any  efiTect.  This  experiment,  repeated  five  times  in 
session,  did  not  seem  to  impair  the  qualities  of  the  glass, 
m  dropping  it  from  a  fifth-story  window  it  did  not  break. 
lay  be  said,  however,  that  if  in  the  heating  the  tempera- 
should  reach  the  point  at  which  it  would  be  annealed,    .,J^fi*^^"*,'^°*'* 

^  '  with  Uustie glass. 

temper  would  be  destroyed.    This  action  does  not  seem 

ike  place  when  the  period  of  reheating  is  not  continued 

long.    A  plate  of  glass  6^  x  4f  inches  and   -^^  inch 

k  could  only  be  broken  under  the  shock  of  a  weight  of 

nces  falling  13  feet,  while  an  ordinary  piece  of  glass  of 

same  dimensions  would  break  under  half  of  that  weight 

Qg  about  16  inches. 

.  Siemens,  of  Dresden,  says  that  the  strength  of  glass    Siemens. 

creased  fifty  times  by  being  tempered.    A  bent  plate  of 

s  laid  upon  the  floor  with  the  convex  side  upward  is 

kble  of  resisting  the  weight  of  an  ordinary  sized  man 

out  breaking.    The  glass  while  subjected  to  the  weight 

flatten  out,  but  as  soon  as  the  pressure  is  removed  it 

spring  back  at  once  to  its  original  shape.    Hardened 

s  seems  to  be  less  dense  than  ordinary  glass ;  it  is  harder,    Anaiogv  uf  tbn 

ever,  and  is  more  difficult  to  cut  by  the  diamond  and  S^d^steeUcm^ 

)ered  tools ;  it  also  possesses  a  much  superior  elasticity  *°^' 

the  ordinary  glass.    Those  properties  of  tempered  glass 

J  a  striking  analogy  with  those  of  tempered  steel. 

Qce  tempered  glass,  however,  cannot  be  cut  with  the    Limitations  of 

J  ...        A.  n    '^       J.  *  'J.  J.  -I     tho  use  of  teni- 

lond  without  flying  to  pieces,  its  use  must  necessanly  pered  glass. 
imited  to  definite  sizes  not  requiring  to  be  modified; 
is  quite  a  drawback  to  its  use.    It  would  seem,  how- 
,  that  some  of  the  defects  have  already  been  overctome, 
[  saw  in  the  Exposition  quite  a  display  of  temperexl    Exhibit  of  tbo 
I  made  by  the   Societe  Anonyn/ie  du  Verre  Tremp<^j  ofverreTrempi'. 
3.     Among  other  things  was  quite  a  display  of  drug- 
and  chemical  glass  ware,  mortars,  pestles,  beakers,  cov- 
bowls,  funnels ;  also  a  variety  of  plain  and  cut  glass 
>lers,  goblets,  decanters,  globes,  and  chimneys;  opal  cbemicai,tabie, 
is;  a  depolished  bowl  with  cut  facets;  colored  glass, ^'Jeg"^™^^*  "^ 
aved,  cut,  etc.     1  have  been  assured,  however,  that 
naking  of  many  articles  varying  in  thickness  is  rather 
rdous,  as  many  of  them,  such  as  decanters,  are  apt  to 
o  pieces  either  in  the  making  or  cutting.    It  seems, 
what  I  have  described  of  the  theory  of  tempered  glass, 
3  an  unwise  attempt  to  manufacture  it  into  cut  or  en- 
ed  glass  ware.    If  tempered  glass  owes  its  tough- 
to  the  tempering  of  the  outside  layers,  and  the  tough- 
diminishes  as  we  reach  towards  the  center,  why  seek 
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Tempered  gia§9.  to  destroj  this  qaalitj  by  taking  away  the  addiiional 

Douhtiuiappu.  Strength  in  grinding,  engraving,  or  cutting  f    It  is  my  opin- 

cabuity  of  the  ion  that  although  tempered  glass  may  at  the  present  time 

proceas    to    cat  J'  1      j  i.  4.  'x  • 

c^inM  ware.  be  applied  with  a  great  advantage  to  many  purposes,  it  is 
not  yet  perfect  enough  to  manufacture  cut  glass  ware. 
The  Bastie  system  of  tempering  glass  is  carried  on  in  this 
K.  .!«  ui  cho-  country  by  Messrs.  E.  d«  la  Ghapelle  &  Co.,  at  their  works 
at  South  Brooklyn,  N.  T.  I  saw  it  in  operation,  but  ap- 
plied, however,  in  a  somewhat  dijfferent  manner.  Plates 
and  cups  made  of  opal  glass  are  tempered  directly  after 
having  been  pressed  in  a  mold,  being,  however,  previously 
reheated  in  an  oven.     This  mode  of  manufacture  seems 

pioywiL^**"  ®™'  to  be  very  crude,  and  under  such  conditions  it  would  prob- 
ably be  difficult  to  obtain  a  uniform  temper.    The  man- 
ager of  the  works  was  kind  enough  to  show  me  through 
every  branch,  and  repeatedly  demonstrated  to  me  how  read- 
ily tempered  glass  could  resist  heavy  shocks;  plates,  cups,, 
and  saucers  were  thrown  across  the  room  and  upon  the  HLogtw^ 
with  great  violence  without  breaking  them.    Several 
Twitii  of  the  Qf  plates  were  also  handled  by  him,  and  plate  upon  plat 
being  piled  up  in  the  most  approved  style  of  our  restauraur 
dishwashers,  stood  the  test  thoroughly,  with  the  exception 
of  a  few.    Those  breaking  under  the  same  trial  as  the 
confirmed  us  in  the  opinion  that  it  was  owing  to  an  i 
larity  of  reheating,  and  therefore  of  temper,  that  they  di 
not  stand  the  test.    The  primitive  appliances  used  in  thn^^zAis 
fectory  cannot  secure  a  very  regular  temjper. 
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Compressed  glass. 


M.  Siemens,  of  Dresden,  having  become  convinced  th: 
tempered  glass  by  the  Bastie  process  could  not  be  ma 
factured  currently,  has  sought  t-o  avoid  its  defects  by  ot 
means.    He  also  attributes  the  tendency  of  tempered 

si.!iiiciiii  pro-  to  explode  to  an  excessive  tempering.  Instead  of  using 
oleaginous  bath,  he  casts  his  tempered  glass  in  cooled 
tallic  molds ;  by  this  means  he  claims  to  make  a  supe: 
quality  of  glass  to  the  Bastie,  and  that  he  is  also  enable  ^led 
to  make  larger  and  more  regular  panes  of  glass.  'I*-  "A/s 
glass,  however,  like  the  Bastie,  cannot  be  cut  with  a  ^^3i»- 
mond  ]  the  sheets  must  therefore  be  made  of  given  si^^sea 
After  repeated  trials  during  one  year,  the  manufacture^  of 
this  glass  is  now  carried  on  regularly  at  the  Siemens  wo^c-Ils. 

charnctcr  of  It  is  claimed  that  the  resistance  of  this  glass  to  bloitr'is  is 
^  ^"^*  greater  than  that  tempered  in  oil  in  the  proportions  of  ^  ^ 
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3.    The  fracture  is  fibrous  and  the  glass  may  be  bored 
polished ;  its  cost,  however,  is  said  to  exceed  the  glass  t^ 
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pered  in  oil.    Compared  to  ordinary  glass  this  compressed  OompretaedgiaM. 
glass  is  said  to  be  eight  to  ten  times  stronger. 

I  hoi>e  this  question  of  tempered  glass  may  be  investi- 
gated by  some  of  oar  manufacturers,  as  I  believe  that, 
with  a  proper  adjustment  of  tempering,  glass  may  be  made 
to  acquire  a  much  greater  strength  and  resistance  to  ex- 
tremes of  temperature.     With  the  well-known  ingenuity  of     Pro«>eci«  ©; 

_  _  _,  ,,,,  overtiming     all 

our  glass  manumcturers,  I  hope  to  see  the  day  when  obsta-  diffloaitics  in  the 
des  incidental  to  tempered  glass  will  be  removed. 

Soluble  glass.  soUtbUgUu^ 

Although  the  manufacture  of  soluble  glass  does  not 
strictly  belong  to  the  glass-maker's  art,  yet  it  is  an  allied 
process  to  that  of  manufacturing  glass.    Of  late  soluble 
glass  has  been  used  with  good  effect  as  a  preservative  coat-    ums. 
ing  for  stones,  a  fire-proofing  solution  for  wood  and  textile 
fabrics.    Very  thin  gauze  dipped  in  a  solution  of  silicate  of 
potash  diluted  with  water,  and  dried,  burns  without  flame, 
blackens,  and  Ciirbonizes  as  if  it  weio  heated  in  a  retort 
without  contact  of  air.    As  a  fire-pi*oofing  material  it  would 
be  excellent  were  it  not  that  the  alkaline  reaction  of  this 
glass  very  often  changes  the  coloring  matters  of  paintings    Firo-proofinff. 
and  textile  fabrics.     Since  soluble  glass  always  remains 
somewhat  deliquescent,  even  though  the  fabrics  may  have 
been  thoroughly  dried,  the  moisture  of  the  atmosphere  is 
attracted  and  the  goods  remain  damp.    This  is  the  reason 
why  its  use  has  been  abandoned  for  preserving  theater  dec- 
orations and  wearing  apparel.    Another  application  of  sol-  ij^^jIpJ!"^**  '"**^ 
nble  glass  has  been  made  by  surgeons  for  forming  a  pro- 
tecting coat  of  silicate  around  broken  limbs  as  a  substitute 
for  plaster,  starch,  or  dextrine. 

The  only  use  where  soluble  glass  has  met  with  success  is  in      pi^^ioi  vutJou 

^,  1.  /.  ^  •..«•..  .      .    ,  ,        ot  masonry  nnd 

t;he  preservation  of  porous  stones,  building  matenals,  paint-  waiu. 
ings  in  distemper,  and  painting  on  glass.    Beiore  I  describe 
Xhese  applications  I  will  give  the  processes  used  in  making 
^soluble  glass. 

The  following  ingredients  are  heated  in  a  reverberatory  ProceiMiof mMii 
lurnace  until  fusion  becomes  quieted :  1,260  pounds  white   *^  *** "  *  ^  *-'  '*^ 
sand,  GGO  pounds  potash  of  78^.    This  will  produce  1,690 
X>oands  of  transparent  homogeneous  glass,  with  a  slight 
tinge  of  amber.    This  glass  is  but  little  soluble  even  in 
hot  water.    To  dissolve  it  the  broken  fragments  are  intro- 
duced into  an  iron  digester  charged  with  a  sufficient  quan- 
tity of  water,  at  a  high  pressure,  to  make  a  solution  marking 
330  to  350  Baum6.    Distilled  or  rain  water  should  be  used, 
as  Uie  calcareous  salts  contained  in  ordinary  water  would 
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soittbUffiau.  produce  insoluble  salts  of  silicate  of  lime,  which  would 
render  the  solution  turbid  and  opalescent;  this  solution 
contains  silica  and  potash  combined  together  in  the  propor- 
tion of  70  to  30. 

Silicate  of  soda  is  made  with  180  parts  of  sand,  100  parts 
carbonate  of  soda  (.91),  and  is  to  be  melted  in  the  same  man- 
ner as  indicated  previously. 

Soluble  glass  may  also  be  prepared  by  thefollowingmethod : 
A  mixture  of  sand  with  a  solution  of  caustic  potash  or  soda 
is  introduced  into  an  iron  boiler,  under  5  or  G  atmospheres 
of  pressure,  and  heated  for  a  few  hours.  The  iron  boiler 
contains  an  agitator,  which  is  occasionally  operated  during 
the  melting.  The  liquid  is  allowed  to  cool  until  it  reaches 
2120,  and  is  drawn  out  after  it  has  been  allowed  to  clear  by 
settling ;  it  is  then  concentrated  until  it  reaches  a  density 
of  1.25,  or  it  may  be  evaporated  to  dryness  in  an  iron  kettle.  ^ 
The  metal  is  not  affected  by  alkaline  liquors. 
^cj^aT^teriaUcs     This  glass  is  soluble  in  boiling  water;  cold  water  dissolves^^^^ieg 

but  little  of  it.  The  solution  is  decomposed  by  all  acids^.^sjs, 
even  by  carbonic  acid.  Soluble  glass  is  apparently  coagn 
lated  by  the  addition  of  an  alkaline  salt;  mixed  with  pow  ^ 
dered  matters  upon  which  alkalies  have  no  effect  it  becomes^^ 
sticky  and  agglutinative,  a  sort  of  mineral  glue. 
PR^-  To  apply  soluble  glass  for  the  preservation  of  building-^^  mig^ 
and  monuments  of  porous  materials,  take  a  solution  of  silr^  ^ 
cate  of  potash  of  35^  Baume,  dilute  it  with  twice  its  wei 
of  water,  paint  with  a  brush  or  inject  with  a  pump ;  gi 
several  coat«.  Experience  has  shown  that  three  coats 
plied  on  three  successive  days  are  suflQcient  to  preserve  t 
materials  indefinitely,  at  a  cost  of  about  15  cents  per  squaia: 
yard.  When  applied  upon  old  materials,  it  is  necessary  i^ 
wash  them  thoroughly  with  water.  The  degree  of  concei'i 
tration  of  the  solutions  to  be  used  varies  with  the  material^ 
For  hard  stones,  such  as  sand  and  firee  stones,  rock,  etc.,  ttC 
solution  should  mark  7^  to  9^  Baum^;  for  soft  stones  wit"  ^^^Hb 
coarse  grit,  5°  to  7^;  for  calcareous  stones  of  soft  textarM:J^^i^f 
CO  to  70.  The  last  coating  should  always  be  applied  witl 
moi-e  dilute  solution  of  3^  to  4^  only. 

Authorities  are  divided  upon  the  successful  results  of  t' 
preservation  of  stone  by  silicates.   Some  claim  in  the  aflBri 
tive,  that  the  protection  is  x>ennanent,  while  others 
that  with  time  and  the  humidity  of  the  atmosphere  the  bei 
ficial  effects  gradually  disappear.    It  might  be  worth  wl 
to  experiment  upon  some  of  the  porous  sandstones  whL 
under  the  extreme  influences  of  our  climate,  rapidly  d< 
riorate.    Such,  for  instance,  as  the  Connecticut  sandstoJ 
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»o  popular  at  one  time  a^  a  building  material,  but  which  is    soiubUgUui. 
now  generally  discarded,  owing  to  its  tendency  to  crumble 
"t»  pieces  when  exposed  to  the  weather  even  for  a  few  years. 

Soluble  glass  has  also  been  used  in  Germany  to  a  great  ^j^^^^  •*«'®*' 
«^xtent  for  mural  painting,  known  as  stereochromy.   The  pro- 
cess consists  in  first  laying  a  ground  with  a  lime  mortar ; 
^hen  this  is  thoroughly  dry,  it  is  soaked  with  a  solution 
of  silicate  of  soda.    When  this  has  completely  solidified, 
the  upper  coating  is  applied  to  the  thickness  of  about  ^  of  an 
inch,  and  should  be  put  on  very  evenly.    It  is  then  rubbed 
with  fine  sandstone  to  roughen  the  surface.    When  thor- 
oughly dry,  the  colors  are  applied  with  water ;  the  wall  is 
also  frequently  sprinkled  with  water.   The  colors  are  now  set 
by  using  a  mixture  of  silicate  of  potash  completely  saturated 
with  silica,  with  a  basic  silicate  of  soda  (a  flint  liquor  with 
soda  base,  obtained  by  melting  2  parts  sand  with  3  parts  of 
carbonate  of  soda).    As  the  colors  applied  do  not  stand  the 
action  of  the  brush,  the  soluble  glass  is  projected  against 
the  wall  by  means  of  a  spray.    After  a  few  days  the  wall 
should  be  washed  with  alcohol  to  remove  the  dust  and  alkali 
liberated. 

The  colors  used  for  this  style  of  painting  are  zinc  white,    Coiom  iwod  in 
green  oxide  of  chrome,  cobalt  green,  chromate  of  le^,  col- 
cothar,  ochers,  and  ultramarine. 

Soluble  glass  has  also  been  used  in  the  manufacture  of   ttsc  of  aoiubk 
soaps  made  with  palm  and  cocoa-nut  oil ;  this  body  renders 
them  more  alkaline  and  harder. 

Interesting  experiments  have  been  made  with  soluble  glass    u»«  in  eoioHnu 

for  coloring  corals  and  shells.    By  plunging  silicated  shells 

^lito  hot  solutions  of  salts  of  chrome,  nickel,  cobalt,  or  cop- 

lier,  beautiful  dyes  in  yellow,  green,  and  blue  are  produced. 

^ere  seems  to  be  a  field  for  farther  applications  of  this  dis- 

^^sovery. 

Soluble  glass  has  also  been  applied  to  painting  on  glass  in  on^uw.^**™''"* 
i  mitation  of  glass  staining.    By  using  sulphate  of  baryta, 
Viltramarine,  oxide  of  chrome,  etc.,  mixed  with  silicate  of 
^otasb,  fast  colors  are  obtained  similar  to  the  semi-trans- 
parent colors  of  painted  windows.    By  this  means  a  variety 
^>f  cheap  painted  glass  may  be  made.    Should  these  colors 
T>e  fired  in  a  furnace,  enameled  surfaces  would  be  produced. 
_As  a  substitute  for  albumen  for  fixing  colors  in  calico  print-  tuS^or'^aibumen 
:ing,  soluble  glass  has  been  used  with  a  certain  degree  of  ^  *^^^'^"  ^*""*' 
success;  also  as  a  sizing  for  threads  previous  to  weaving    A8asizui|r. 
textile  fabrics.    Thus  it  would  seem  that  this  substance  has 
loeen  used  for  many  purposes,  but  since  its  application  does 
Tiot  seem  to  have  been  extended  to  any  great  degree,  the 
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soIvMb  guug,  defects  I  have  pointed  oat  in  its  use  as  a  fire-pioofing  ma- 
terial perhaps  also  exist,  to  a  certain  degree,  in  its  other  ap- 
plications. In  painting  upon  glass,  for  instance,  it  is  as- 
serted that  the  brilliancy  and  finish  of  ordinary  vitrified 
colors  cannot  be  obtained. 

Window  gUm.  \find0W  gloSS. 

Although  window  glass,  at  the  present  time,  is  univer-        

sally  used,  it  is  but  a  few  hundred  years  since  it  has  come  ^^ 
into  general  use.  Although  doubt  has  existed  as  to  whether  r^o* 
window  glass  was  used  by  certain  ancient  peoples,  it  is  novr  --"^ivr 
an  established  fact  that  glass  windows  were  known,  it  notc:»^t 
to  the  Greeks,  at  least  to  the  Bomans,  before  the  Ohristiaa«::^Q 

^Pom^ii?etc.  ®^-  '^^^  discoveries  made  at  Pompeii  and  Herculaneum  oft%^^^f 
windows  set  with  glass  have  removed  all  doubt  upon  th^^^^^e 
antiquity  of  the  use  of  this  material  for  transmitting  light^i-,^t^ 

Bontempt.       ]yf ^  Boutcmps  cxamiucd  some  of  the  window  frames  foun^^^^^j 
at  Pompeii,  and  he  gives  it  as  his  opinion  that  the 
instead  of  having  been  blown,  must  have  been  cast  in 
lie  frames,  probably  of  bronze.    These  panes  show  very  i:^^    jp. 
regular  thickness ;  a  conclusive  evidence  that  the  ghiss  couEZ^^qj^ 

Pompeiian  cast  not  havc  bccu  blowu.    Thus,  sixteen  centuries  before  nir^    ,|j 

glass       window-  '  ■•uir 

panes.  {ug  platc-glass,  as  by  the  present  method,  the  Romans  we^^^ei^ 

using  a  process  very  similar  in  its  nature.    The  Pompeiir  ^^Bau 
glass,  upon  analysis,  shows  the  following  ingredients : 

Silica ^^M.4;{ 

Lime 7"*^^.  24 

Soda   I7^fmr,zi 

Analysis  of  Alumina :-        t.55 

Pompeiian  glass.  Oxide  of  iron ^Hl.ld 

Oxide  of  manganese ^^E).39 

Oxide  of  copper T  ^^noe 

It  would  seem  that  the  use  of  glass  for  windows  at  P^^m* 
peii  was  not  extended  to  a  great  degree,  for  but  few  sj^  Kxa- 
mens  have  been  found. 

The  use  of  glass  for  windows  of  dwellings  was  first  iiM^^trt)- 

duced  in  the  fourteenth  century.    They  were  first  mad^^  of 

PanesiD leaden  small  pleccs  of  glass  Icadcu  camcs.    The  use  of  glass    io* 

cames.  cascd  in  wooden  frames  was  first  introduced  under  the  r^ign 

of  Louis  XIV  of  France;    the  pieces  of  glass  were  v^ery 
Pro-Tf ssiveuso  small.    In  England  it  was  only  during  the  twelfth  ccnt^a^* 

in    l^Yance    and    _  v  <=» 

Britain.  that  glass  paues  were  introduced.    Two  centuries  ago  gia^ss 

windows  were  very  rare.    In  1661,  in  Scotland,  windo'^?^* 
were  only  to  be  found  in  the  principal  chambers  of  the  kin^^» 
Lo  vieiL         palaces.    Le  Vieil  says  that  towards  the  end  of  the  twelf^^^ 
century  Englishmen  did  not  know  what  a  glass-house  or  ^*^  * 
window  was.    Workmen  at  that  time  were  brought  fro;^"^^^ 
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Prance  to  make  windows,  and  broaght  the  glass  with  them.   winda¥f  gia». 
Wm(\ows  were  then  described  as  " new  things"  in  that  conn- 
ay,  ^^  necessary  against  rain  and  birds." 

It  is  not  oar  purpose  to  trace  the  history  of  window  glass, 
:>at  it  would  seem  that,  according  to  the  best  documentary 
evidence,  before  the  fourteenth  century  but  little  if  any 
Bv^hite  glass  was  used  for  windows. 

According  to  M.  Le  Vieil,  painting  on  glass  was  discov-    oiaw  in  tcuth 

/  *  «?  »  jjjj^  twelfth  cen- 

sred  in  the  twelfth  century.    The  first  windows  are  said  by  tuHes : 
bum  to  have  been  painted  for  the  St.  Denis  Abbey.    This,  j^^ni^^^^®  ^*- 
liowever,  appears  to  be  an  erroneous  statement,  for  several 
monuments  had  been  decorated  with  painted  windows  be- 
fore this.    Among  others  the  Abbey  of  Leroux,  in  An  jou,  ^^*^^  ""^^  ^^ 
Prance,  dating  from  1121 ;  in  Bavaha,  in  the  Abbey  of  Te- 
^msee,  where  window  fi^ames  are  preserved  dating  from 
bhe  tenth  century.    Glass  painting,  with  vitrifiable  colors, 
according  to  several  authors,  was  discovered  about  the  tenth 
isentury. 
In  Europe  window  glass  is  made  in  two  ways,  crown  and     ^English  stm 

r  o  f    7  make         crown 

cylinder  glass.    Crown-glass  making  is  almost  abandoned,  giasa. 

with  the  exception  of  a  few  factories  in  England ;  it  is  an 

awkward  and  unprofitable  way  of  manufiacturing,  and  is 

not,  I  believe,  practiced  anywhere  in  this  country.    Cylin  ^^^^^^®''^** 

der-blowing  being  more  economical  and  producing  a  better 

quality  of  glass,  this  method  has  been  adopted  all  over  the 

world.    The  Venetians  and  Bohemians  blew  cylinders  for    cyiinderbiow-. 

_^        inp  originated  in 

he  windows  of  the  twelfth  and  thirteenth  centuries.    Cyl-  v.nico  and  bo. 

^_  hem  iska 

uder-blowing  was  introduced  in  France  from  Bohemia  in 
he  beginning  of  the  eighteenth  century. 

France  now  manufactures  a  large  (Quantity  of  window  ti^^f ^wKdow 
:la8Sy  one  Victory  alone,  ^^La  Compagnie  des  Verreries  de  to«iM«- 
xnre  et  du  JRJiSnej^  producing  annually  590,000  square  yards, 
nd  89,000  yards  of  colored  glass.  In  the  north  of  France  25 
o  30  furnaces  of  8  pots  produce  from  4,500,000  to  5,000,000 
quare  yards.  The  annual  production,  according  to  the  ofQ- 
ial  statistics  of  1873,  is  put  down  at  $4,400,000 ;  for  1878, 
13,000,000.  In  France,  as  iu  other  countries,  glass  manu- 
iactories  are  to  be  found  mostly  near  the  coal  fields. 

Belgium  has  60  window-glass  factories,  with  213  furnaces,      Belgian  pro. 

.    .  ^    ^  r.        «  rw,,  /.  .  ,     duction  of  win- 

x>ntaining  each  from  6  to  8  pots.  These  factones  are  mostly  dow  glass. 
coated  near  Charleroi  and  Jumet ;  a  few,  however,  are  to 
t>e  found  near  Mens.  Owing  to  the  general  commercial  de- 
pression now  existing,  about  one-third  of  these  factories  are 
idle.  The  annual  production,  notwithstanding  this  reduc- 
tion, has  fallen  off  but  little,  owing  to  gradual  improvements 
which  have  been  introduced  in  the  methods  of  working  and 
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Window  giiUM.  jn  (he  constTuctioii  of  ftimaces.  These  improvements  have 
increased  the  production  from  20  to  25  per  cent.,  with  the 
same  running  expenses  of  a  few  years  ago. 

ducuoi?*"  ^"^     "^^  annual  production  in  1877  may  be  put  down  approxi- 
mately from  175,000,000  to  185,000,000  pounds,  say  18,000,000 
or  19,000,000  square  yards.    Nine-tenths  of  this  production 
are  exported.   The  highest  figures  in  the  exports  were,  in  1874, 
177,400,000  pounds;  in  1875  the  figures  fell  to  164,250,000 
pounds;  in  1877  the  exportation  still  reached  163.000.000^r>^ 
pounds.    These  figures  speak  highly  in  favor  of  the  low^^^^ 
prices  and  the  good  quality  of  Belgian  glass,  and  are  air-^^  ^^ 
acknowledgment  of  the  great  resources  of  that  country  forr^^^^ 
glnss  making.    Would  that  this  country,  with  her  equally  ^j 
wonderful  resources,  could  make  as  good  a  showing. 
-^aij»*j  w     "^^^  following  is  given  as  the  average  composition  ^-^    ^f 

glass.  French  window  glass : 


White  sand 1— ^KOO 

Sulphate  of  soda 35  to  40 

Lime 25  to  35 

Powdered  coal  (usually  coke) 1.5  to  ^^  2.0 

Bioxide  of  mauganese ^^  0.5 

Cullet«  in  variable  quantity,  but  usually  the  same  quan- 
tity as  the  sand. 

Use  of  rs  cnic.  Arscnic  is  somctimes  added  in  order  to  refine  the  glass ;  tET^^his 
substance  does  not  remain  in  the  glass,  but  is  vaporized  sk^iELud 
passes  through  the  mass  in  the  shupe  of  gas,  stirring  ^r-  tbe 
metal  and  thereby  refining  the  glass.  It  is  preferable,  hcn^^-ow- 
ever,  not  to  use  arsenic,  but  to  use  finely  pulverized  aB^ssand 
sifted  materials.  In  Bohemia  a  substitute  is  used  for  ai^Krrse* 
nic }  it  is  simply  a  potato  put  at  the  end  of  an  iron  bar  ^^saud 
plunged  into  the  mass.  A  green  stick  of  wood  also  answ^aw^ers 
the  same  purpose,  both  producing  watery  vapor  wh^czznich 
escapes  through  the  metal. 
of  gial^i.y^pu!  Most  glasses  have  a  greenish  tinge,  owing,  it  is  thon^^ag^iit, 
ritics  ^  the  use  of  sand  more  or  less  ferruginous.    Glass  m  -^ade 

with  potash  is  freer  from  this  coloration,  but  owing  to         the 
higher  price  of  potash  and  the  hardness,  and  diffiftnltT^    t  id 
working,  this  glass  it  is  now  but  little  made.    The  green        col- 
oration is  usually  corrected  by  a  small  quantity  of  bio:^^ide 
of  manganese.    This  body  should  be  as  pure  as  possS^  We, 
a  ^vvUvT!  ^  since  it  is  a  strong  coloring  element,  turning  glass  to    :wose 
color,  purple,  and  even  black,  according  to  the  quai:m-tity 
used;  consequently,  it  is  always  used  in  very  small  prc^jK>r- 
tious  as  a  corrective.    I  have  also  shown  that  the  us^   of 
manganese  should  be  dispensed  with  whenever  it  is  possi- 
ble, as  glass  containing  it  while  under  the  action  of 
light  in  course  of  time  acquires  a  purple  tint 
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In  France  and  Belgium  pots  nsnally  contain  from  1,000   Wtr.doto  giau. 
:o  1,200  ponnds  of  glass.   In  England  they  are  much  larger, 
lolding  as  much  as  5,000  pounds.    Furnaces  usually  hold  8 
)ots.     It  is  customary  in  some  factories  to  make  pots  very  ^^^J^"}*  ^^^^^ 
:hin  and  replace  them  regularly  at  the  end  of  the  week,  in-  France,  BeS«ium, 
st^ad  of  making  them  of  a  great  thickness  to  prolong  their 
ife.     This  system  has  advantages.    A  thin  pot  will  allow 
:he  heat  to  penetrate  the  mass  of  the  metal  much  more 
•eadily  than  one  with  thick  sides.    It  is  also  very  frequently 
:be  case  that  when  broken  pots  are  removed  from  the  fur- 
nace, and  the  hands  are  at  work,  the  rush  of  cold  air  is 
very  apt  to  break  other  pots.    This  regular  change  of  pots    chftnieofpote. 
is  of  course  only  applicable  in  factories  where  melting  and 
blowing  is  completed  every  twenty -four  hours.    The  batch 
is  put  into  the  pots  in  three  different  times — seven  hours 
being  allowed  for  melting  the  first  charge,  four  hours  for  the       Meiuns:  and 
second,  and  three  hours  for  the  thinl.    The  mode  of  work- 
ing is  similar  to  that  followed  in  this  country,  with  the  ex- 
ception tliat  many  manufacturers  work  the  glass  in  the 
melting  furnace  instead  of  blowing  from  an  additional  fur- 
nace«  as  is  the  custom  in  England  and  in  ^ome  places  in  this 
country.    The  question  of  an  additional  furnace  with  French 
ami  Belgian  manufactures  is  one  of  fuel,  but  where  coal    Meitin'r  fnrna- 
is  in  abundance  it  is  obviously  a  plan  so  superior  to  use  ^Jn^e»^  ^**^^^ 
a  separate  blowing  furnace  that  I  am  surprised  it  is  not 
more  generally  adopted.    One  blowing  furnace  may  be  used 
for  two  melting  furnaces,  and  by  using  it  continuously  the 
extra  expense  of  fuel  is  not  proportionately  so  great  as 
t^hen  the  work  is  intermittent.    It  is  also  obvious  that  work 
an  be  performed  in  a  less  crowded  state  of  the  workmen ; 
he  melting  furnace  can  be  regulated  much  better  for  the 
ifferent  degrees  of  heat  required ;  the  metal  may  be  emp-  ^saving  by  a»o 

«  .  '     .  ,  1  rk         of  eeparatoDlow- 

ecl  at  once  from  each  pot  in  succession ;  in  a  word,  as  Bon-  ingfumace. 

jinps   expresses  it,    "Every  manufacturer  who  does  not 

dopt  this  system  will  be  obliged  to  cease  making  window 

lass."    A  workman  usually  blows  during  20  hours,  and  av-    .    workmen's 

rages  from  16  to  17  cylinders  per  hour,  making  sheets  of 

2  X  26  inches. 

I  shall  not  describe  here  the  tools  used  for  blowing  Tooi8,etc.,u8ed 
riiidow  glass;  I  found  nothing  new.  The  same  tools  used  dow  giIS5 
or  years  are  still  to  this  day  in  existence.  Nor  shall  I 
lescribe  the  method  followed  in  blowing  cylinders,  as  it  is 
practically  the  same  as  in  this  country.  In  Belgium,  in  some 
factories,  the  handling  of  glass  is  rendered  lighter  by  the 
L\se  of  a  small  truck  running  upon  rails;  upon  this  truck 
the  blow-pipe  is  rested,  relieving  the  workman  from  the 
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Window  giam.  Weight  of  tho  gloss.    lu  Bohemia,  where  looking-ghisses  of 

large  sizes  are  blown,  the  workmen  use  levers,  cranes,  props, 

and  other  mechanical  means.    Some  mannfacturers  in  Bel- 

^jBj.iittiiigcyim-  gi^^^  gpiit  the  cylinders  with  the  diamond.    A  long  woodcni 

rule  is  laid  lengthwise  inside  of  the  cylinder,  a  diamond 
fastened  at  the  end  of  a  long  stick  is  made  to  travel  for- 
ward while  held  against  the  rule,  thereby  causing  the  cyl- 
inder to  be  split  in  the  middle  longitudinally. 

Fiaitening  ifvtna.  Flattening  ovcns. 

Corapartmcnt  In  Europc  the  usual  style  of  compartment  ovens,  wil 
flattening,  cooling,  and  piling-up  sections,  is  still  som< 
what  used.    The  flattening  stone,  as  usual,  is  carried  by  a 

small  truck  running  on  rails.    An  improvement  in  flatteii^^Bi- 
St^i^rd'soren.  iug  oveus  has  bccu  made  by  M.  Segard,  of  Auziu,  Franc*-^.^e, 
by  which  the  quantity  of  glass  flattened  has  been  increascifc  n^^ 
600  cylinders  being  flattened  in  24  hours.    The  syste^^m 
Uae  and  appu. cousists  of  two  stoucs  Carried  ou  caniagcs  running  on m^^Us 

*»**®'**  arranged  on  different  levels,  so  as  to  enable  one  carriage         to 

pass  under  the  other.    The  glass  is  first  flattened  u]>on  o«^^ne 

of  the  stones,  then  pushed  into  the  cooling  oven;  the  n< -^vt; 

stone  is  now  used  for  a  second  cylinder,  and  the  first  stcc^zDiie 
is  returned  to  its  original  position  by  passing  under 
other  one.    The  operation  is  repeated  for  every  sheet 
tened.    This  system,  although  economical,  is  subject  to  ^ 
breaking  of  the  stones  when  the  carriages  are  raised  to 
over  one  another. 
Description  of    ^  another  style  of  flattening  ovens  the  cylinders  are^ 

flJJf^in|^jJen.°^troduced  into  a  compartment  where  they  are  heated, 

flattened  upon  a  stone  carnage;  the  carriage  is  then  pus. 
into  another  compartment  at  the  head  of  the  leer,  and  fi 
thence  the  sheet  is  pushed  upon  iron  bai-s  countersuul 
the  masonry  of  the  leer  floor  and  laid  lengthwise ;  tl 
bars  are  connected  together  at  both  ends,  and  slide 
rollers  laid  in  the  countersunk  masonry.    Through  a 
tem  of  balanced  levers  the  bars  can  be  raised  out  of 
gutters  where  they  are  kept  below  the  surface  of  the  ffl^-ooi*, 
and  in  so  doing  the  sheets  of  glass  are  raised  from  coim  tact 
with  the  floor.    While  in  this  position  the  bars  are  puiJied 
forward  a  suf&cient  distance  to  make  room  for  a  new  sLx^et. 
This  oi>eration,  being  repeated  a«  often  as  necessary,  fiim^iy 
brings  the  sheets  to  the  end  of  the  leer,  after  having  l>eeu 
gradually  cooled  in  a  better  manner  and  more  rapidly  than 
by  the  usual  method.    It  will  be  observed  that  after  eacsU 
sheet  has  been  brought  forward  the  bars  are  lowered  ou  t:lie 
rollers  and  returned  to  their  original  position*    This  oir^an 
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mtains  only  nine  sheets,  which  reach  the  end  of  the  leer  *T«tt«»»'v 

I  twenty  or  thirty  minutes,  instead  of  seven  or  eight  hours 

ith  the  old  system.    Glass  annealed  in  these  furnaces  can  i^g^^Siit^"*^ 

3  cat  more  readily  and  seems  to  have  been  cooled  more 

aiformly  on  both  sides,  owing  to  the  periodical  lifting  of 

le  sheets,  and  the  risk  of  breakage  in  cooling  is  consider- 

Wy  decreased.    These  ovens,  moreover,  cost  much  less  and 

re  smaller  than  the  old-style  ones;  they  also  show  a  nota- 

le  saving  of  fuel. 

The  well-known  furnace  with  rotating  stone  and  compart- 
lents  in  (connection  with  a  leer  are  also  used  successfully. 

Another  description  Of  flattening  oven  has  also  been  in- ,  ^fonob  oven 

^  ^  tor   baking  col- 

roduced  in  France  of  late,  but  it  is  principally  used  for  owon  enameled 

aking  colors  on  enameled  glass.  It  ha^  been  recommended, 

owever,  for  window  glass.    This  oven  is  built  in  the  shape 

f  a  leer,  with  compartments  attached  for  heating  and  flat- 

dning  the  cylinders.    The  flattening  compartments  contain 

lie  usual  flattening  stone  mounted  upon  a  carriage  travel-    DeMripUon  of 

ag  back  and  forth  upon  rails  from  the  heating  to  the  flat- 

ening  chamber.    The  leer  contains  a  number  of  rollers 

nounted  on   shafts   placed  diagonally  across   and   near 

nough  to  one  another  to  give  a  sufficient  resting  support 

or  the  sheets  of  glass.    These  rollers,  by  suitable  gearing, 

eceive  a  slow  rota.ry  motion.    The  operation  is  as  follows :    oper^nw. 

lie  cylinder  is  introduced  into  the  heating  chamber,  then 

laced  upon  the  stone  when  properly  heated.    The  sheet  is 

ow  flattened  and  the  stone-lined  carriage  pushed  into  the 

Bxt  chamber  opposite  the  mouth  of  the  leer.    The  work- 

an,  by  means  of  a  suitable  tool,  places  the  sheet  upon  the 

*st  of  the  series  of  rollers;  the  rotary  motion  imparted  to 

em  gradually  and  slowly  carries  the  sheets  to  the  end  of 

e   leer,  where  they  are  withdrawn.    It  will  be  seen  that 

c  action  of  the  oven  is  continuous,  simple,  and  possesses, 

»sides  the  advantage  like  the  preccKling  one  described,  of 

Lowing  both  sides  of  the  sheet  to  be  equally  cooled. 

'^lietber  the  large  number  of  rollers  required  to  traverse 

e  whole  length  of  the  leer  may  not  be  a  source  of  trouble 

keep  them  in  order  experience  alone  can  determine. 

Since  sheets  of  glass,  however  well  flattened  and  an-     Treotaicuit  to 

TenoTo  tondcmoT 

^ed  they  maybe,  have  a  tendency  to  show  iridescent  to  become  irideo- 

>lor8,  it  is  customary  to  plunge  them,  as  they  come  from 

le  leer,  into  water  containing  a  small  quantity — about  two 

er  cent. — of  hydrochloric  acid.    After  this  washing  and 

rying,  the  glass  becomes  less  subject  to  the  action  of  the 

lir. 
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FiuudgkuM.  Fluted  gloss. 

Use.  A  great  deal  of  this  glass  is  used  in  Europe.    Owing  t 

the  semi-circular  flutings  pressed  upon  it,  the  interior  o 
apartments  fitted  with  this  glass  cannot  be  seen,  but  ye 
allows  a  free  transmission  of  light;  it  is  therefore  mucli 
used  for  door  panels  and  window  panes.    This  glass  is  pre 

Mode  of  mak- pared  bj  blowing  a  pear-shaped  piece,  which  is  then  intro 
duced  into  a  brass  mold  having  a  number  of  deeply-chai 
neled  flutings  inside.  It  is  now  blown  and  receives  thi 
imprints  of  the  flutings,  and  the  cylinder  is  finished  a 
usual,  being  careful,  however,  to  impart  no  rotary  raotio- 
to  the  blowpipe,  as  by  so  doing  it  would  distort  theflutingr 
The  expansion  and  lengthening  of  the  cylinder  reduces  thm^e 
depth  of  the  flutes,  but  the  mold  is  so  calculated  as  to  leai^  ^^ 
sufficiently  deep  indentations  after  the  cylinder  is  finishc.,,^, 

ErumtUdgUui.  Enameled  glass. 

This  branch  of  the  glass-maker's  art  is  carried  to  a  gr^^aeat 
state  of  i)erfection  on  the  Continent  of  Europe,  and  fu8i*^)le 
colors  are  made  by  several  celebrated  manufacturers.  It 

is  not  my  purpose  to  enter  upon  a  minute  description of 

its  manufacture,  but  I  believe  the  superiority  of  the  w^^^rk 
Caoses  of  the  turned  out  bv  the  European  manufacturers  is  due  to         the 

saperiontv       of  %,  x 

Buropean  work,  excellent  quality  of  fusible  colors  and  enamels  manuf^^aict- 

ured  for  the  trade.  The  means  employed  for  applying  the 
colors  and  the  baking  are  simple  and  well  known.  I  re- 
gi'et  to  say,  however,  that  so  far  we  are  nearly  entirel^.^^^^  in- 
debted to  Europe  for  our  fine  colored  enameled  glast^^,  a.s 
our  manufacturers  have  not  yet  produced  anything  but^  the 
plain  gray  enamel  with  success. 

gU»T''''^  '^"^^  Colored  sheet-glass. 

The  most  beautiful  colored  sheet-glass  is  made  by  the 
French  and  Belgian  manufacturers,  such  as  sheets  compo^ 
of  two  layers  or  coats  of  glass,  white  and  colored,  axxd  in 

colore?^  overlaid  gQ^ie  instauccs  sheets  made  of  white  glass  and  covered  o^'er 

with  as  many  as  four  different  layers  of  colored  glass,  p»t 
on  very  thin  and  equal  in  thickness  on  the  whole  of  the  simr- 
face.    For  the  coloration  of  this  glass,  as  for  all  colored 

riS?''''^*  "*^  in  general,  the  oxides  of  the  different  metals  are  used.   F 
blues  the  oxide  of  cobalt,  or  safre.    For  the  different  shad 

«hlrte«  of  biu^^  of  bluc,  violct-blue  or  celestial  blue,  different  pro|>ortio 

of  cobalt.    For  a  very  light  shade  of  blue  for  spectacles 
mixture  of  cobalt  and  red  oxide  of  iron ;  London  smoke  r 
obtained  by  a  mixture  of  the  oxides  of  copper,  iron,  ai 
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xnanganese — a  black  i8  prodaced  by  iucreasing  the  proper-  ^^^^^  '**•' 
'Czions  of  these  three  oxides.     Parple  glass  has  for  coloring 
C3lemeut  oxide  of  manganese.    A  glass  so  colored  and  made  ^.^s'***^*  "*^*^ 
^with  soda  gives  a  parple  shade,  edgmg  on  the  red,  while  a 
:i)otash  glass  will  give  a  blaish  purple.    This  color  is  made    For  shades  of 
of  a  deeper  blue  by  the  addition  of  cobalt.    The  brown- 
;i>urple  is  maile  with  a  mixture  of  oxide  of  manganese  and 
oxide  of  iron.    The  purple  of  the  ancients  can  be  perfectly 
mmitated  with  a  mixture  of  oxide  of  manganese  and  red 
oxide  of  iron. 

Yellow. — A  mixture  of  oxides  of  iron  and  manganese  is    ForyeUowand 
used.     To  get  this  color  with  more  facility  charcoal  in  the  * " 
shape  of  wood  sawdust  is  substituted.    By  increasing  the 
qaantity  of  sawdust  an  orange  color  is  produced;  with  still 
larger  proportions  it  may  turn  to  brown  and  sometimes  even 
red  or  black.    All  books  state  that  antimony  gives  a  yellow 
coloration  to  glass,  but  it  would  seem  that  this  is  erroneous, 
for  pure  antimony  does  not  color  glass  at  all.    The  sulphur 
contained  in  the  antimony  is  supposed  to  be  the  coloring 
agent.    Ghiss  is  also  tinted  yellow  by  applying  to  its  sur- 
face a  mixture  of  ocher  and  sulphate  of  silver,  and  baking 
it  in  an  oven. 

Oreen. — For  grass-green  a  mixture  of  black  oxide  of  cop-  For  greens, 
per  and  oxide  of  iron  is  used.  The  same  color  may  be  ob- 
tained by  replacing  a  part  of  these  oxides  by  one-third  of 
their  weight  of  bichromate  of  [)otash.  By  using  these  sub- 
stances and  adding  an  oxide  of  cobalt  a  blue-green  is  ob- 
tained. Yellow  oxide  of  uranium  added  to  the  oxides  of 
iron  and  copper  gives  a  yellow-green. 

Red  or  ruby. — ^This  color  is  always  used  as  a  coating  upon  Forredorruby. 
'^iiite  glass,  and  is  obtained  with  the  brown  oxide  of  copper, 
the  oxides  of  lead  and  tin,  scales  of  iron,  and  borax  intro- 
Qaced  into  the  batch  and  melted.  The  glass  when  melted 
i^  dippKMl  out  with  a  spoon  and  broken  or  ground ;  brown 
^:^xide  of  copper,  oxide  of  lead,  oxide  of  tin,  and  borax  are 
^gaiu  added  and  melted  anew.  The  color  of  this  glass  is 
>:iot  developed  until  it  has  been  repeatedly  heated;  in  cOol- 
Xug  it  be(5omes  perceptible.  This  glass  requires  particular 
Kjare  in  its  preparation  and  blowing.  I  believe  but  little  of 
&t  is  made  successfully  in  this  country. 

Opal — ^This  glass  is  produced  by  adding  calcined  bones    Foropai. 

^^io  the  metal  or  batch ;  it  is  much  used  for  gas  and  lamp 

globes,  clock  dials,  etc.    Pure  cryolite  has  also  been  used    Usoofcr^oiitc. 

Xor  the  manufacture  of  opal  glass,  and  a  factory  was  started 

^^  few  years  ago  in  Philadelphia  to  make  this  glass,  under 

Xhe  name  of  hot-cast  porcelain.    The  name  was  unfortunate, 
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^o'^^^^  «Acet.  ag  the  glass  was  not  cast,  but  was  pressed  and  blown.  Thii 
misnomer,  with  other  reasons — ^the  principal  one,  perhs^, 
there  being  no  economy  in  the  use  of  cryolite— carried  the^^^^ 
establishment  under.  Our  manufacturers,  however,  stiir  ^j 
continue  to  use  it  with  good  effect,  but  principally  in  thc^  ^^ 
cryoutegians.  making  of  hollow  wares.  The  Philadelphia  factory  usec^^^ 
the  following  ingredients : 

PomuU  ^j^^g. 

Analysit.  Cryolite ^tTlO 

White  sand j(j 

Oxide  of  zinc ^     20 

The  dirty,  discolored  oxide  answers  very  well  for  this  po^^Hr- 

pose.    Fluor  spar  has  also  been  employed  for  making  op      m^ 

glass. 
Giau9hadet.  Boundy  oval,  and  square  shades. 

These  shades  are  used  in  large  quantities  in  France  ^KMot 
protecting  clocks,  artificial  flowers,  etc.    They  are  made       in 
a  very  similar  manner  to  the  cylinders  blown  for  Windsor 
glass,  with  the  exception  that  the  glass  must  be  of  a  x^iy 
even  thickness  all  through.    This  requires  especial  att^si?*  ^ 

tion  in  blowing  and  reheating,  in  order  to  distribute  the  glsM»         I  ?« 
Hodo  of  rarfk.  evculy  throughout  the  mass.    Oval  cylinders  are  first  blown         ^\ 

ilDff 

round,  then  passed  between   two  parallel  pieces  of  wood 
coupled  together,  having  the  upper  ends  cut  wider  at  the^ 
top.    For  squjire  shades,  four  pieces  of  wood  are  used  in-       ^ 
stead  of  two.    Several  precautions  must  be  taken  in  this         ^,. 
peculiar  branch,  and  expert  workmen  are  particularly  nee-  ^ 

essary .    Bound  cylinders  may  be  cut  without  being  annealed  ^ 

in  ovens  or  leers,  but  oval  and  square  shades,  owing  to  th^  ^ 

forms  and  unev^i  cooling  of  the  several  parts,  must  first  be  ^ 

annealed  before  they  are  cut,  or  else,  on  the  mere  contact  ^ 

of  the  thread  of  hot  glass  to  separate  the  bottom,  they  are 
liable  to  fly  to  pieces. 

QUut/umaeet.  OIOSS  fwnuices, 

Europe  has  gone  much  ahead  of  this  country  in  the  use  ^ 

of  gas  furnaces,  and  they  have  in  every  instance  proved  -^ 

quite  economical.  The  question  of  fuel — one  of  great  im-  '  ^ 
wwimIco*?/^  *""  P<>^^*^ce  in  Europe — ^has  had  the  effect  of  stimulating  their  '^ 
Grnace*.  adoptiou,  and  wherever  they  have  been  put  up  a  considera- 

ble saving  of  fuel  has  been  the  result.  France,  Belgium, 
and  England  have  been  the  foremost  in  adopting  them.  It 
is  to  be  regretted  that,  so  far,  in  this  country  but  few  ga8 
furnaces  have  been  put  up.  Aside  from  their  economy,  gas 
furnaces  offer  many  advantages ;  the  heat  is  under 
control,  and  may  be  graduated  from  an  intense  degree 
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melting  to  one  suflficiently  low  to  work  the  glass.    Some  of  ouut/umaeM. 
the  objections  urged  against  the  Siemens  furnace  are  their      Siemens*  tai- 

naco 

great  cost,  difficulty  of  management,  liability  to  explosions, 
and  the  necessity  of  keeping  skillful  and  experienced  per- 
sons to  manage  them.  The  gases,  traversing  in  pipes  from 
the  generators  to  the  regenerators,  are  constantly  condens- 
ing in  tarry  matter,  which  must  now  and  then  be  burned,  an 
opcKition  which  is  exceedingly  disagreeable  to  the  neighbor-  De«cripUoiL 
hood,  owing  to  the  dense  smoke  produced.  Notwithstanding 
these  and  other  minor  drawbacks,  the  great  economy  of  40 
to  50  per  cent,  in  the  fuel,  in  some  cases  75  per  cent.,  and 
the  great  cleanliness  and  easy  management  of  the  heat, 
ought  to  be  by  themselves  sufficient  inducements  fof  their 
general  adoption. 
Though  these  furnaces  have  been  used  quite  extensively   useof  Siemens' 

A    II  '.I  ,  ..^.  .  «,,         famace  In  U.  S. 

in  metallurgy  with  great  success,  in  this  country  we  find  but  giass-works. 
three  glasshouses  using  them,  viz :  Burgin  &  Sons,  of  Phila- 
delphia, the  Lenox  Plate  Glass  Company,  and  the  Crystal 
City  Plate  Glass  Works.    In  Europe  we  find  quite  a  num- 
hei-  of  firms  using  them  :  in  England,  five  plate-glass  works,    us«in  Burope. 
twelve  window  and  bottle  houses,  and  one  flint  house;  in 
franco,  seven  plate  works,  ten  window  and  bottle  works, 
a.nd  nine  flint  factories;  in  Germany,  three  plate  works, 
eigbt  window  and  bottle  houses,  and  twelve  flint  works;  in 
Belgium,  four  plate  works,  one  window  house,  and  one  flint 
factory.    These  furnaces  have  also  been  introduced  in  Rus- 
sia, Portugal,  Hungary,  and  Austria. 

Recently,  a  new  system  of  gas  furnace,  without  the  re- 
generating principle,  has  been  introduced  among  European 
xnanufacturers.    The  Boetius  furnace  is  much  simpler  in  con-  Bostius furnace.. 
^traction  than  the  Siemens.    The  gas  generator  is  somewhat 
^milar  to  that  of  Siemens,  but  the  gases,  instead  of  passing 
through  regenerators,  are  conducted  directly  to  the  furnace 
"with  a  sufficient  quantity  of  air,  and  there  ignited.   The  air.    Description. 
l)y  passing  through  passages  under  the  bottom  of  the  fur- 
mace,  server  to  cool  the  bench,  and  thereby  receives  a  certain 
degree  of  heat  extracted  from  the  hot  bricks.    The  furnaces 
do  not  cost  as  much  to  construct  as  a  regenerating  furnace, 
they  are  easy  of  management,  and  the  he^t  can  be  readily 
regulated.    With  a  few  changes,  an  ordinary  open  fire-fur- 
nace can  be  altered  into  one  of  the  Boetius  system.    They    Comparison  ©f 
lK)ssess  all  the  advantages  of  the  Siemens  furnaces,  with  mons  funiaoes. 
the  exception  that  the  economy  of  fuel  is  not  so  great.    An 
economy  of  30  per  cent,  is  claimed,  and  even  more  with  fuels 
of  infericwr  quality.    I  am  fully  convinced  of  the  advantiiges 
and  convenience  of  gaseous  fuel,  and  think  the  day  is  not  far 
23  P  B ^TOL  3 
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(Hattfumaeet,  distant  when  gas  will  be  used  not  only  in  the  melting  fur- 


naces but  also  in  the  annealing  furnaces,  leers,  and  pot- 
arches,  as  well  a8  glory-holes ;  in  fact,  wherever  fuel  is  used. 
Many  other  styles  of  gas-generating  furnaces  are  used  i 


Thomas  &Laa.  Europe,  such  as  the  Thomas  &  Laurens  generator,  usini 

rens  generator.  c»  /  « 

Beaufame  ays- peat  or  wood ;  the  Bcaufume  system,  applied  principally 
Ten  Brink  ays- generating  Steam;  the  Ten  Brink,  also  applied  tolocomo-- 

tiv  es  and  steam-boilers,  vaporizes  from  nine  to  ten  kilograms  ,^3 


of  water  per  kilogram  of  bituminous  coal,  and  is  perfectl^^  ^y 
smokeless.  These  different  systems,  with  suitable  modifica^c^Q. 
tions,  can  be  applied  to  glass  furnaces. 

„A^^^'*  ^°'^"     M.  Umile  Gobbe,  of  Aniche,  France,  exhibited  a  model 

a  furnace  showing  a  combination  of  coke  and  gas  farm 
with  which  it  is  claimed  an  economy  of  70  per  cent,  is  ol 
tained,  owing  to  the  fact,  it  is  said,  that  all  the  coke 
can  be  sold  to  metallurgical  establishments.    This  fc 
has  been  applied  to  two  glasshouses  in  France,  but  is y 
under  trial,  and  no  definite  results  have  been  obtained. 
soc.   oen.  de     I  also  wish  to  Call  attention  to  a  furnace  which  has  be^^^en 

I'ans.  introduced  m  this  country  by  the  Societe  Generale  de  Sm^^^. 

Ponaard  fiir-  tallurgic  of  Paris.    These  furnaces  are  built  upon  the  P^^^  on- 

naco.  sard  system,  consisting  of  the  usual  Siemens  generatoi i'  or 

a  hot-air  generator.    In  the  latter  case  the  grate  is  s~  -sup- 
pressed and  the  coal  is  held  in  a  firebrick  basin.    The ^^    gas 
coming  from  the  generator  rises  to  the  fire-chamber  of         the 
furnace,  but  before  combustion  takes  place  it  is  mixed  \^ammth 
a  sufficient  proportion  of  hot  air  coming  from  the  T^f       ren- 
erators.    The  heat  escaping  from  the  fire-chamber  a-^^itar 
having  done  its  work  is  conducted  to  a  regenerator  un^Bder 
the  furnace,  made  somewhat  in  the  same  style  as  the       ^/e- 
mens.    Instead,  however,  of  one  of  the  regenerators    re- 
ceiving the  gas  from  the  generator  and  the  other  the  a'mT  to 
be  mixed  in  the  furnace,  and  having  four  regenerating 
chambers,  the  Ponsard  system  uses  but  one  chamber.   TMs 
regenerating  chamber  is  made  up  of  a  number  of  passages 
adjoining  one  another,  one  series  of  which  receives  the  Iiot 
gases  after  combustion  and  the  other  receiving  the  air   'fco 
be  heated  by  the  absorption  of  heal  from  the  adjoining  h  ^^^ 
canals.    This  system  is  therefore  continuous,  and  simpl^^^ 
than  the  Siemens.    It  is  claimed  that  such  a  re^reneratii^^^^ 


Deacription. 


furnace  will  last  one  year  in  a  glass-house;  some  have  bee^^^ 
known  to  last  three  or  four  years  when  applied  to  other  pu^^-^* 
poses  than  glass-making.    The  regulation  of  gas  and  air  ^     ^ 
under  perfect  control,  and  can  be  graded  as  circumstaoce^^^*'^^ 
require.    This  system  is  now  in  operation  in  two  meltin^^  ^^^ 
furnaces  and  one  annealing  oven  in  France.    An  economy  ^^ 
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■uel  frank 30  to  70  per  cent,  is  claimed  by  their  use.    As  oiau/umaeet. 
56  proportions  are  so  very  wide  apart,  it  would  be  inter-     ronsani  ftir- 
ng  to  know  why  such  difference  exists.     Messrs.  W. 
lers  &  Co.,  of  Philadelphia,  Pa.,  propiietors  of  the  Edge-    Seiiew  &  Co. 
)r  forges,  write  to  the  inventor  that  the  system  applied 
tiout  grates  works  admirably  with  anthracite.    The  cost 
i^hese  furnaces  is  said  to  be  but  two-thirds  of  that  of  the 
uens  patent. 

tt  the  Austrian  section  M.  Bosenegger,  of  Innsbruck,  Roseneggerfur. 
ol,  exhibited  the  plan  of  a  new  gas  furnace  used  in  his 
x)ry.  A  gas  generator  furnishes  the  gas,  which  is  con- 
ted  by  suitable  passages  to  the  fire  chamber  of  the  melt- 
furnace.  The  gas  in  it4S  passage  to  the  fire  chamber  is 
;  by  a  current  of  heated  air  blown  through  iron  pipes. 
I  gas  and  air  are  regulated  by  suitable  valves  so  as  to 
ire  a  properly  proportioned  mixture.  After  combustion 
he  furnace  the  hot  gases  escape  through  an  iron  pipe 
ch  leads  to  a  drying  oven  for  drying  sand,  cuUets,  etc. 
enever  this  drying  oven  is  not  used,  the  heat,  before 
kping  to  the  outside  air,  is  allowed  to  go  still  further  Description. 
enter  another  oven  for  drying  wood,  peat,  etc.,  used  as 
•  The  hot  air  supplied  for  mixing  with  the  gas  is  de- 
)d  from  a  current  of  cold  air  blown  into  the  chamber 
3re  the  iron  pipe  for  the  exit  of  the  hot  gas  is  laid.  This 
I  air,  coming  in  contact  with  the  highly  heated  pipe,  ab- 
3S  the  heat  from  it  and,  by  means  of  other  pipes,  is  con- 
ted  to  a  suitable  channel,  where  it  mixes  with  the  gas. 
Bosenegger,  the  manager  of  the  works,  has  these  fur- 
es  in  operation  for  the  manufacture  of  plate  glass,  and 
les  about  6,000  square  meters  of  plate  monthly.  This 
lace  appears  to  be  a  simple  combination  of  gas  and  hot 
under  pressure,  but  it  is  to  be  supposed  that  the  iron 
es,  being  under  the  influence  of  a  very  hot  temperature, 
st  rapidly  be  destroyed  by  oxidation.  The  inventor, 
vevevy  asserts  that  it  gives  entire  satisfaction. 

?he  difficulty  of  ol?taining  good  homogeneous  pots,  and  ^^^p*'^^®"* 
serious  losses  experienced  by  their  breaking  in  the  fur- 
ies, have  led  inventors  to  devise  furnaces  with  chambers 
I  compartments  instead  of  pots.    Prominent  among  these 
naces  is  that  of  M.  Fred.  Siemens,  of  Dresden,  who  has    f.  Siemens  fur. 
)lied  it  in  his  bottle  factory.    This  furnace  is  constructed  '^** 
^ke  advantage  of  the  increase  of  density  glass  acquires 
it  becomes  more  melted.    It  is  composed  of  two  large 
ambers,  separated  in  the  middle  by  a  wall.    In  the  first 
ipartment  the  batch  is  put,  and  as  the  glass,  under  the   Descriptum. 
ion  of  the  gaseous  fuel,  commences  to  melt  it  flows 
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oioM/umaeet.  through  a  passage  left  open  iu  the  separation  wall  an 
re.aches  the  second  chamber.  Directly  after  leaving  thi 
chamber  it  passes  over  a  low  wall  built  across  the  furnace 
in  so  doing  it  is  exposed  in  a  very  thin  layer  to  the  actio 
of  the  heat,  and  rapidly  becomes  quite  hquid.    The 


F- Siemens' now  coiitiuucs  it«  coursc  forward,  and,  reaching  a  thi 


nace.  wall  having  an  oi)ening  at  the  bottom,  it  gradually  rej 

the  front  of  the  furnace  or  chamber,  from  which  it  is  drawi::^r^»n 
for  working.  Thus  is  the  operation  of  melting  and  workz^^^. 
ing  glass  made  continuous.  The  heat  is  regulated  in  eacK^.^^}, 
chamber  to  suit  the  purposes  required.  The  layer  of  glascn:^  ss 
does  not  exceed  IG  inches  in  thickness;  the  glass  is  tberf^  ^^, 
fore  more  accessible  to  the  heat.  These  furnaces,  includia^rr:jj« 
the  gas  generator,  cost  about  $3,000. 

ti^making!^  ^^^  Applied  in  Europe  to  bottle-making,  this  system  has  giv^^  en 
satisfactory  results,  but  in  the  manufacture  of  window  fVi  ^  jjy 
it  has  not  yet  proved  so  successful.  So  long  as  cullc^i^^ts 
or  broken  glass  alone  are  used,  the  glass  is  of  suitab::]^rble 
quality ;  but  as  soon  as  batches  are  introduced  the  gl.'^'^aiss 
becomes  grainy  and  lumpy.  These  defects  are  attribul 
to  an  imperfect  refining  and  to  the  wear  of  the  fire  brie 
which  are  rapidly  cut  away  and  the  pieces  mixed  with 
glass.  The  duration  of  the  basins,  so  far  as  experimeni 
has  not  exceeded  three  months.  Window  glass  mad( 
these  furnaces  was  shown  in  the  Exposition,  butitappeas-^^Ted 
to  be  of  a  very  imperfect  quality.  Should  these  defect^^=*  be 
remedied,  as  they  probably  will  be,  these  furnaces  oSe^smrso 

many  ailvantages  and  secure  such  an  economy  in  fuel at 

least  50  per  cent. — ^that  it  would  be  unwise  to  condemn  tfc»em 
at  present. 

furaac^e^^^  **°^  ^^*  ^hagot,  of  Blauzy,  France,  bottle  manufacturers, 
constructed  a  gas  furnace  to  do  away  with  pots,  and  sub- 
stituted a  tank  in  their  place.  This  furnace  is  22  feet  long, 
6 J  feet  wide;  the  tank  is  18  inches  deep,  and  is  capable  of 
melting  20,400  pounds  of  metal  at  each  operation. 

Fiamm's furnace.     Qthcr  stylcs  of  fumaccs  havc  becu  proposed,  with  tan  fc^s 

and  gas  generators,  by  M.  Flamm,  of  France,  for  the  mait  ^^" 
facture  of  plate-glass,  with  what  success,  however,  I  ha^^^^ 
not  been  able  to  ascertain.    Should  suitable  furnaces  be  d^    ^^' 
vised  to  do  away  with  pots,  they  will  be  welcomed  by  mor^*"^^ 


of  the  manufacturers,  who  have  been  under  the  domination  ^^ 
of  the  autocrat  of  the  glass-house,  L  e.,  the  pot-maker.  , 

A.^  ^  i^®,  ^**®     ^^  connection  with  the  question  of  gas  for  fuel,  I  thinl^  ^^  ^ 

of  liquid  fuels.      .  .    .  ,  ,  -<^a?^ 

it  surprising  that,  with  the  abundance  of  liquid  fuels  yf(9 
have  in  this  country,  no  one  ha«  yet  applied  our  petroleunx:^^    ^ 
successfully  in  glass  furnaces.    From  recent  experimeni  ^ 
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made  in  Europe  it  has  been  proved  iDcoutestibly  that  with  cuau/unuKet. 

suitably  devised  furnaces  this  fuel  is  capable  of  producing 

a  great  heat  and  a  marked  economy.    I  have  heard  re-    use  of  liquid 

cently  that  petroleum  has  been  successfully  applied  to  the  ^"*'^*' 

manufacture  of  iron  in  the  oil  region  of  Pennsylvania,    If 

this  is  successful  with  iron,  why  should  it  not  be  with  glass  t 

M.  Audouin,  a  French  engineer,  with  a  very  simple  ap-    Audoum'a  sye- 
paratus  for  burning  heavy  oils  of  petroleum,  consisting 
simply  of  an  injection  of  oil  mixed  with  air,  succeeded  in 
evai)orating  12  to  15  kilograms  of  water  per  kilogram  of 
oil  burnt. 

M.  Ste.  Claire  Deville,  the  celebrated  chemist,  starting    ste.  ciair©  De- 
upon  the  idea  of  M.  Audouin,  devised  an  apparatus  which     ®""y"*®"- 
he  applied  upon  a  locomotive  on  the  '•  Chemiu  de  Fer  de 
PEst."    The  fire  box  contained  a  cast-iron  grate  cast  in  one 
piece,  the  bars  of  which  were  set  in  front  of  the  fire  box 
and  were  quite  short;  the  upper  part  of  tie  bars  were  of 
concave,  semi-circular  form.     Two  fire  brick  fire  bridges 
Were  built,  one  in  front  and  the  other  back  in  the  fire  box. 
The  whole  fire  box  was  lined  with  fire  bricks.    Air  was  ad- 
initted  to  the  fire  box  between  the  grate  bars  as  usual ;  the 
quantity  admitted  was  regulated  by  means  of  a  door.    The 
operation  is  as  follows :  The  oil  arrives  at  the  short  grate    Description, 
bars  by  means  of  properly  arranged  pipes  in  front  of  the 
Bre  box,  and  is  conducted  by  the  concave  gutters ;  coming 
In  contact  with  the  heated  fire  box,  it  is  vaporized  and 
mixed  with  the  air  which  penetrates  between   the  bars. 
'Witb  this  simple  arrangement  a  good  combustion  was  ob- 
tained, and  the  locomotive  upon  which  the  apparatus  was 
moanted  continued  to  run  for  2,300  miles  on  regular  trains 
^without  stoppage.    The  result  of  the  experiment  showed    Experimenu. 
an  evaporation  of  10.9  kilograms  of  wa^er,  while  the  best 
Agglomerated  coal  bricks  only  evaporated  7.9  kilograms. 
These  experiments  were  carried  on  with  heavy  tar  oil  from 
the  Paris  gas  works. 

In  other  experiments  by  M.  Ste.  Claire  Deville,  with  a   ExpcHmenta. 
carefully  prepared  apparatus,  the  evaporation  of  water  with 
heavy  Pennsylvania  petroleum  reached  15.3  kilograms  per 
kilogram  of  petroleum,  and  with  ordinary  petroleum  14.14 
kilograms,  very  nearly  double  the  amount  obtained  with  vJiu™Jf*^°ana 
bituminous  opal.      In  all  furnaces  using  petroleum  it  isP®^"*^®"™- 
essential  that  the  vapor  of  petroleum  and  air  should  be 
thoroughly  mixed  before  combustion  is  reached.    An  in- 
crease of  pressure  and  the  heating  of  the  air  have  also  a 
ooarked  economical  result. 
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aiau/wmoMi.  In  condusion  of  this  chapter  on  fomaces  I  wish  to  say 
that  I  have  the  assurauce  of  the  managers  of  one  of  the 
largest  iron  mills  in  this  country  that  metallargy  at  the 
present  day  could  not  be  carried  on  successfully  and  eco- 


Necessity  of  uomicallv  without  the  assistance  of  gaseous  fuels.    I 

gas-xiimaces. 

with  pleasure  that  a  few  of  our  glass  manufacturers  hav 
already  introduced  gas  furnaces,  and  the  day  is  not 
off  when  they  will  supplant  the  old  direct-fire  fi 
entirely. 

Bottle-making.  Sottl6ti» 

This  branch  of  manufacture,  as  carried  on  in  Europe^^^e 

differs  somewhat  from  the  others  in  regard  to  the  construc^i^^^Q. 

^i^e-giass  tion  of  the  furnaces.    The  materials  used  are  required  to  b^i^irbe 

previously  heated  before  they  are  introduced  into  the  meli^^^^ll;. 
ing  pots  of  the  fhrnace.    These  furnaces  are,  therefore,  coi^t^^^q. 
structed  with  upper  chambers  placed  at  each  side  of  tlnK^e 
furnace,  and  are  heated  by  the  waste  heat.    The  fumac^^^^iiijQ^ 
are  rectangular,  and  similar  to  those  used  in  making  wi^^-^. 
dow  glass.    The  batch  being  properly  mixed  is  iutroducfc.^^^:^3^ 
into  the  upper  chambers  and  heated  for  about  twenty-eig^^^^,^ 
hours.    Care  must  be  taken  to  regulate  the  heat  so  as   .^  ^ 

Systemof work-  prevent  partial  fusion,  or  else  the  cakes  formed  in  fusi^^^^^. 

^'  would  require  to  be  broken  up.    The  mass  upon  the  furn^^^^.^ 

bottom  is  occasionally  raked  and  turned  over  with  suitAm^^ble 
iron  rakes.    The  materials  entering  into  the  compositiocuza  of 
the  glass  being  very  crude,  if  they  were  introduced  ar^at 
once  into  the  pots  would  swell  up  and  run  out.    It  has  1>^B6ii 
the  practice,  therefore,  to  heat  these  materials  previou.^[y, 
although  this  operation  adds  to  the  cost  of  the  glass. 

consmnptionof    A  fumace  in  France  generally  consumes  about  374  pou^rids 
production.        of  coal  for  cvcry  100  bottles  cf  28.80  ounce  weight,  or  1,320 

pounds  of  coal  for  220  pounds  of  bottles. 
biowSf*'*****^  ^^    ^^^  operation  of  blowing  the  bottle  is  very  simple.        -^ 
piece  of  glass  is  gathered  upon  the  end  of  a  hollow  pil>^ 
the  workman  blows  through  it,  and  gradually,  by  rolli^^^g 
and  blowing,  brings  the  lump  of  glass  to  a  proper  sha^ JP^ 
The  roughly-shaped  bottle  is  now  introduced  into  a  mol 
generally  of  iron — and  by  means  of  an  air-compressing 
ton  the  glass  is  made  to  fit  the  mold  tightly,  and  \rt^*D 

Description,    taken  out  has  the  shape  of  a  bottle.    This  mold  is  ni^*^^ 

Half-molds,  in  many  instances  to  simply  shape  the  lower  part  of  '•^^c 
bottle,  and  is  of  metal  or  clay.  The  workman  withdraws  *:^lie 
bottle  from  the  mold,  pushes  up  the  bottom  as  in  chc^^ 
pagne  bottles;  it  is  now  detached  from  the  blow-pipe  ^J 
chilling  and  cracking  the  glass  in  applying  a  cold  iron  U^  ^^^ 
surface.    The  bottom  of  the  bottle  is  now  put  into  a  spi-^  "8 
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tool  fitting  it ;  the  neck  is  reheated  and  proj)erly  shaped  Bouu-making. 
i^th  a  pair  of  pincers,  fitting  the  inside  and  outside  of  the 
Qeck,  provided  with  proi>erly  shaped  forming  blocks. 
This  method  of  working  is  still  largely  followed  in  Europe   Blowing  con- 

__,        .  -         ,  .,.         ,^..  1  pared  wiUi  mold- 

for  blowmg  bottles,  especially  those  used  tor  champagne  ioR. 
winej  as  they  are  considered  stronger  when  blown  in  this 
manner,  rather  than  in  a  mold  forming  the  whole  bottle. 
Df  late,  however,  the  use  of  metallic  molds  forming  the 
(¥hole  bottle,  is  extending  rapidly.  By  the  use  of  these 
molds  a  uniformity  of  contents  is  secured  for  each  bottle, 
wd  is,  therefore,  a  security  against  more  or  less  unscrupu- 
lous dealers.  I  do  not  see  why  bottles  properly  molded 
should  not  be  as  strong  as  blown  bottles,  if  the  conditions  of 
respective  temperatures  of  the  mold  and  bottle  are  properly 
)bserved.  The  operation  of  blowing  in  a  whole  mold  is  whole  molds. 
certainly  more  expeditious  than  with  the  use  of  a  mold 
ihaping  only  a  part  of  the  bottle.  I  believe  a  whole  mold 
)  generally  used  in  this  country.  The  bottles  having  been 
lolded  or  blown,  are  carried  to  the  leer  or  annealing  oven, 
1  which  they  are  slowly  cooled  in  the  same  manner  as  with 
ible  and  other  wares. 

The  materials  used  in  making  glass  for  bottles  should  be ,  MateriiOj  f oi 
8  cheap  as  possible ;  transparency  not  being  a  requisite, 
rader  materials  ma^^  be  used  than  for  other  glass.  Mauu- 
ictarers  should,  therefore,  study  the  materials  they  have 
tie  nearest  at  hand,  and  use  them  in  preference  to  those 
hey  would  have  to  bring  from  a  distance. 

The  materials  used  in  making  bottle  glass  do  not  differ 
laterially  from  the  following : 

In  France,  In  France. 

Parts. 

tiver  sand  (from  the  Bh^ne  River) 100 

llackedUme , 24 

^alphate  of  soda 8 

This  Ehdne  sand  contains  iron  and  about  20  per  cent,  of 
salcareous  matter. 

In  Belgium,  In  Belgium. 

Parts. 

^nd  (from  near  Charleroi) 10 

Peat-ashes  from  Holland 20 

klphat^  of  soda 15 

Umestone , 5 

Collets  or  broken  piecesof  glass GO 

France  produces  annually  about  100,000,000  to  120,000,000   Fienobproauc 
•ottles,  representing  a  value  of  $4,000,000.   The  exportation  u^  vaiaeS^axi(i 
f  bottles  is  about  59,000,000  pounds.    The  price  of  bottles  ^^^ 
aries  from  $2.50  to  $3.50  per  100  bottles  of  21  ounces  to  2.20 
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Bota^making.  ponods.    Champagne  bottles,  having  to  stand  the  pressu 


champagno.     of  the  gas  contained  in  the  wine,  are  sold  higher ;  they  rang 
from  $4.60  to  $5.60,  according  to  quality. 
ti^^^'°™    ^^     Belgium  manufactures  quite  a  large  quantity  of  bottles- 

but  the  quality  is  said  to  be  inferior  to  those  made  in  Franc^^^^ 
and  Germany. 
im  ^7°^^*^*^     In  1872  Belgium  exported  7,568,000  pounds  of  bottles^^^^^ 

while  the  importation  was  only  1,377,000  pounds.  Since  thsu^^^^t 
time  the  exports  have  decreased  sensibly,  and  in  1877  thei^s^^v 
only  amounted  to  1,775,000  pounds,  while  the  imports  in^^n. 
creased  to  3,476,000  pounds.  Of  the  12  furnaces  which  wei^tr^^re 
BeigiSr'^Stti^  *^®^  ^^  operation  but  5  are  now  running.  This  shows  ,^  a 
making.  striking  decrease,  which  is  attributed  to  the  neglect  of  th^^^he 

Belgian  manufacturers  to  adopt  the  recent  improvements  ~  ^  in 
furnaces  and  the  new  methods  now  in  operation  elsewhei^cr^-re. 
It  is  an  uncommon  thing  for  the  Belgian  manufacturer  n^cmot 
to  be  in  the  van  of  progress,  and  I  scarcely  know  how  --^  ^^ 
account  for  the  apathy  of  the  bottle-makers  while  the  w  — =^in- 
dow-glass,  hollow- ware,  and  plate-glass  makers  have  sho-^  <^wn 
such  ability  to  maintain  themselves  up  to  the  times. 
mM*wSax^S  Germany  and  England  also  manufacture  a  large  numW^_iber 
production.        of  bottles,  but  I  could  procure  no  data  to  lay  before  my 

readers.    What  little  was  exhibited  in  the  English  sectz^Kon 
appeared  to  be  of  good  quality. 
Demyohns.         Of  dcmijohus,  which  are  usually  made  in  bottle  factocn^es, 
I  shall  say  but  little.    They  are  simply  larger  bottles,  -    ^ud 
the  manner  of  blowing  them  is  very  similar  to  bottle-b^Hotr- 
ing,  with  the  exception  that  the  neck  is  not  finished  ^k^  jn 
ordinary  bottles,  but  is  simply  detached  from  the  blow-^^pjpft 
and  smoothed  with  a  file. 

Qia$t'Vfar$,  Table  and  other  wares. 

Of  all  the  branches  of  glass  manufacturing,  that  of  male- 
ing  table  ware  and  ornamental  articles  is  incontestably  (iie 
ArtisUo  and  most  interesting  and  attractive.    It  requires  a  varied  kno^vl- 
£?x)ived?    *     edge,  a  taste  for  designing,  a  knowledge  of  mechanic^a\ 
means  and  appliances,  be  it  in  pressing,  molding,  blowim  M^ 
'  cutting,  engraving,  or  decorating.    The  vaiiety  of  goods      ^^ 


infinite,  eatjh  new  article  frequently  differing  materially  fro^'^ 
any  other  made  heretofore.    In  fact,  a  glass  manufiictun^*^^ 
in  this  branch  can  only  hope  to  i*each  success  by  ceaseles^^^^ 
and  watchful  attention.    The  low  cost  of  an  article  is  not     ^^^ 
sufficient  guarantee  to  secure  sales  unless  it  is  accompanie^^^^ 
with  a  tasteful  designing.     Economizing  appliances  shoul^^^. 
also  be  adopted  at  once,  if  found  to  be  really  such,  for,  \9^ 
this  age  of  machinery,  no  one  can  hope  to  hold  supreinac^^^^^*^^ 
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nsless  he  provides  himself  with  the  most  perfect  tools  and    Giam-vHire. 
devices. 

Many  beautiful  things  were  exhibited  in  Paris  which,  I  in^^SSSSg"^^ 
fear,  leave  us  far  behind  in  the  race  of  human  competition. 
The  artistic  skill  displayed  by  the  European  manufacturers 
is  in  marked  contrast  with  our  home  productions.    I  refer 
more  particularly  to  articles  of  luxury. 

In  designs  we  are  sadly  behindhand.  France  and  Bohe-  heSSiTthevS! 
mia  are  u\  the  van.  England,  although  man ufacturing  beau- 
tiful wares,  so  far  as  workmanship  is  concerned,  is  occasion- 
ally wotully  behind  in  designs.  It  is  a  pity  to  see  beautiful 
brilliant  glass  engraved  with  the  greatest  skill  and  art — a 
display  of  uncommon  talent — wasted  upon  mgly  mugs  or 
jags. 

The  variety  of  colored  glass  made  in  Europe  is  really  sur-    Great  variety 
prising.    Different  colored  glasses  are  combined  together  in  ored  giauea. 
beautiful  harmony,  pleasing  to  the  eye.    In  flint  glass,  which 
after  all  is  the  king  of  glass,  the  perfection  of  the  cut  and  J^J;^,,"^^ 
engraved  glass  is  all  that  could  be  desired.    Nothing  is  pret- 
tier than  a  beautiful  transparent  vase  made  of  brilliant  flint 
glass  cut  in  deep  patterns,  such  as  flutes,  diamonds,  or  other 
5giires.    This  can  only  be  excelled,  perhaps,  by  the  beauti- 
Ul  and  artistically  engraved  pieces  which  were  displayed  at 
be  Exposition  in  the  British  and  Bohemian  departments. 


n  antique  glass  we  find  many  beautiful  spec  mens  of  work-  ^  Modem     _ 

riop    to  the  •!>> 

lansbip,  but,  in  my  opinion,  we  have  yet  to  see  anything  tique 
xcelling  somo  of  our  modem  productions.  I  certainly  think 
hskt  we  have  but  little,  if  anything,  to  copy  from  the  antique 
rares,  and  am  in  the  number  of  those  who  believe  that  to 
iment  over  the  lost  arts,  as  it  is  somewhat  fashionable  to 
o,  is  simply  to  make  an  exhibit  of  ignorance  or  weakness. 
*be  glass  industry  of  the  present  day  is  as  far  advanced  as 
istory  has  ever  shown  it  to  have  been,  with,  perhaps,  a 
ery  few  unimportant  exceptions. 

The  manufacture  of  table  and  ornamental  wares  is  divi-      ManuUMrtiai© 
led  into  two  branches,  flint-glass  and  lime-glass.  vi^  toto*tw*i 

Flint  glass  is  known  by  the  English  as  a  glass  containing  glass,  limogiaea. 
ead.  The  French  and  Belgians  call  it  "  crystal,'' but  the  •'Cry8tai"giaefc 
3«rmans  call  indistinctly  all  white  glass  "crystal,"  whether 
ead  enters  into  it  or  not.  It  would  be  quite  desirable  to 
lave  different  kinds  of  glass  designated  by  names  convey- 
Tig  a  meaning  of  their  nature  and  composition.  In  this 
country  we  are  laboring  under  the  same  difficulties,  and  glass 
containing  small  proportions  of  lead  or  none  at  all  is  often 
:c^led  "crystal  glass.''  The  equivalent  of  the  "  white  glass ** 
Europe  we  designate  under  the  name  of  "lime  glass*** 
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oum^wan.        European  "  white  glass,''  although  made  beautifully  trans- 
parent, free  from  coloring  tiuts  to  a  great  degree,  never  can 
...,?'^®^  attain  the  brilliancy  of  flint  glass.    The  Bohemians  and 
inferior  in  brS-  Germans,  who  excel  in  the  making  of  lime  glass,  treat  it  in 
giamf  its  decoration  precisely  as  the  English,  French,  and  Belgians 

do  with  flint.  Light  not  being  reflected  with  that  brilliancy 
so  strikingly  noticeable  in  flint,  this  glass  always  has  u 
bluish-gray  tint,  which  detracts  materially  from  its  beauty. 

EnStoh^^veS     ^^  ^^^  *^®  invention  of  flint  glass  to  the  English.   Wood 

tion.  y^as  Used  as  a  fuel  in  the  beginning  of  glass  making,  but  it 

having  become  scarce  in  England  coal  was  resorted  to  as  a 
substitute.  This  fuel,  however,  producing  a  great  quantity 
of  smoke  in  the  furnace,  many  impurities  were  mixed  with 
the  glass  and  gave  it  a  coloring.  To  obviate  this  difficulty, 
pots,  which  had  been  made  heretofore  without  covers,  were 
now  covered.    This,  however,  reduced  the  temperature  of 

orStMuSd*  *^***  ^^^  contents  of  the  pots,  and  it  was  found  that  glass  made 

with  the  ordinary  mixtures  was  too  hard  to  melt.  Bed 
lead  was  then  introduced  as  a  flux ;  this  remedied  the  diffi- 
culty. To  this  day  the  English  retain  the  supremacy  in 
the  manufacture  of  flint  glass ;  in  color,  brilliancy,  and  su- 

tainfl^npi^aoy^  pcrior  purity  of  metal,  it  is  not  surpassed  by  any  other 
country.  France  and  Belgium  are  also  making  large  quan- 
tities of  flint-glass  wares,  and  I  particularly  noticed  that 
since  1867  French  flint  had  been  materially  improved.  The 

in  FilScr'flSt  P^uliar  grayish  tint  which  distinguished  the  French  from 

glass.  the  English  then  has  now  disapx>eared,  and  French  flint  is 

nearly  equal  to  the  Euglish. 

Belgium  has  somewhat  departed  from  the  manufacture  of 
pure  fliut  glass,  and  to  meet  the  demand  for  cheap  wares 
Haif.flintgiMfc  |j^  been  making  ordinary  white  glass  with  a  small  proportion 
of  lead  added.  The  mauufEkctnre  of  flint  glass  in  Belgium, 
at  the  present  day,  amounts  to  $1,600,000.  In  187G  the 
exportation  amounted  to  $340,000. 

aint^UM**^  ®'  The  materials  used  in  flint-glass  making  are  potash,  red 
lead,  sand,  and  small  proportions  of  oxide  of  manganese  as 
a  corrector  of  color. 
Use  of  potasL.  Potash  is  uscd  in  the  form  of  carbonate,  and  should  be  as 
free  as  possible  from  sulphate,  chlorate,  soda  salts,  irou,  aD<i 
organic  matters.  Sometimes  10  to  20  per  cent  of  niter  is 
substituted  for  soda,  giving  a  very  flne  glass.  Its  use, 
however,  is  somewhat  objectionable,  as  it  destroys  pots  very 
Sources  of  pot- rapidly ;  its  high-cost  price  is  another  objection.  The  En- 
glish use  potash  coming  from  America;  it  is  reflned  by  man- 
ufacturers, who  sell  the  purified  article  direct  to  the  glass- 
makers.    France  draws  her  potash  fi*om  America,  Tuscany^ 


GLASS:    COMMISSIONER   BLAKE.  363 

md  Germany.    The  potash  contained  in  the  residuum  of     waa^oore. 
he  beet-root  sugar-making  is  also  used. 
Bed  lead. — The  selection  of  leads  for  making  red  lead  seieotumofiead 

-        -  -    _  ,      _  for  glftflfl-maklng. 

hould  be  very  particular ;  the  metal  should  be  free  from 
lopper,  iron,  and  even  silver.  Zinc  and  antimony  are  less 
roublesome.  In  the  large  establishments  of  France  red 
ead  is  generally  made  on  the  premises.  The  best  lead  is 
Lrawn  from  Spain.  Germany  has  also  a  few  superior 
>rands. 

As  many  manufacturers  cannot  afford  to  manuf^ture    Tests  of  parity 
heir  own  red  lead,  and  are  obliged  to  purchase  it  from  the 
rade,  I  will  briefly  show  how  the  presence  of  copi)er  can  be 
le  ected. 

Take  a  determined  quantity  of  red  lead,  say  50  grams ; 
dd,  say,  50  centimeters  of  concentrated  ammonia.  The 
K)ttle  should  be  big  enough  to  contain  about  200  cubic  cen- 
imeters;  shake  now  and  then.  In  a  few  days  if  a  blue 
olomtion  should  take  place  it  is  an  indication  of  the  pres- 
Qce  of  copper;  the  deeper  the  color  the  larger  the  quantity, 
itharge  may  be  treated  in  the  same  manner.  If  red  lead 
'  litharge  give  a  decided  blue  tint  to  glass,  they  must  be 
jected  as  containing  iron.  The  use  of  litharge  has  often 
en  tried  instead  of  red  lead,  but  the  result  has  never  been 
tisfactory,  and  always  produces  a  glass  of  inferior  quality. 
Ctillets  or  broken  glass. — The  glass  remaining  upon  the  Caiieto. 
ow- pipes  after  an  article  has  been  blown  is  saved  for  use 
er  again.  This  glass  contains  oxide  of  iron  detached  from 
e  pipes  in  cleaning  them ;  since  it  would  be  quite  unflt  for 
e  in  this  state,  it  is  necessary  to  eliminate  the  iron.  For 
is  purpose  the  following  process  is  employed :  Diluted  Mode  of  pnri. 
Ipburic  acid  is  introduced  into  large  iron  boxes  lined  with  ^  ^' 
1^  and  heated  to  180  degrees  Fah.  The  liquid  should  be 
irred  now  and  then.  Twelve  hours  or  more  afterwards 
e  iron  is  nearly  all  dissolved ;  the  cullets  should  then  be 
ken  up,  washed,  and  dried. 

Sand. — ^The  sand  used  in  flint-glass  making  should  be  of  ^*^' 
le  greatest  purity,  and  if  it  contains  iron  the  same  treat- 
ent  as  indicated  for  cleaning  cullets  is  resorted  to  with 
3ry  good  effect.    In  all  cases,  however,  sand  should  be 
ashed  in  water  before  using  it. 

Flint  glass  in  Europe  is  generally  made  with  the  follow- 
ig  mixture : 

Parts.     Composition  of 

ilica(8aiid) ^. 100  ^^8^^ 

UMllead 66| 

Carbonate  of  potaah 33| 
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GUut^uxur*,  This  proportion  is  usually  followed  by  all  manufacturer^ 
It  shows :  1  part  carbonate  of  potash ;  2  parts  red  lead ;  ^^ 
parts  sand.  It  is  seldom  deviated  from  and  produces  a  ver:^ 
good  metal.  To  correct  the  color  small  proportions  of  oxi( 
of  manganese  are  sometimes  added.  To  the  above  mixti 
a  quantity  of  cuUets  should  be  added  at  least  equal  to  tl^ 
weight  of  the  sand, 
^use  of  boracio     Qthcr  materials  have  been  tried  in  making  flint  gl^^^^ 

Boracic  acid  has  been  used  by  MM.  Maes  and  C16man(L^)^ 
of  Clichy,  near  Paris.    By  the  use  of  this  flux  the  compc^^y 

tSttoM*'of*ofeer^^^'^  ^^  glass  cau  be  greatly  modified;  oxide  of  zinc  i^ar 
ingrcdienta.       take  the  placc  of  red  lead ;  lime,  soda,  or  bary  tes  may  be  ii^ed 
instead  of  potash.    The»e  substitutions,  in  connection  with 
boracic  acid,  have  produced  a  beautiful  glass,  suitable  toi 
table  ware  or  optical  purposes,  which  is  remarkable  for 
style  of  famft-  limpidity,  whiteness,  and  brilliancy.    The  furnaces  used  are 

CCS  Qt  Cllcliv 

of  the  direct-fire  style,  containing  8  to  10  pots  of  a  capacity 
of  about  600  pounds,  heated  by  wood  or  coal.  As  wood  has 
become  quite  scarce  in  many  localities,  coal  is  gradually 
being  substituted.  The  direct-fire  furnaces  are  also  gradu- 
ally passing  away,  and  the  Siemens  and  Boetius  gas  faruaces 
are  taking  their  places.  Economy  of  fuel  with  European 
manufacturers  is  a  question  of  more  importance  than  with  us. 
mized^^SSr'  ^^^^^  abundance  of  fuel  in  this  country,  we  have  not  felt  the 
™>«eB.  necessity  of  economy  to  such  a  degree  as  they  have.   Ga^j 

furnaces  possess  so  many  advantages  that  their  use  should 

be  generally  adopted ;  those  burning  coal  can  now  be  run 

Didiei;jeaii.      with  opcu  instead  of  closed  pots.    Mr.  Didierjeau,  of  the 

Saint  Louis  Glass  Works  succeeded  in  so  directing  a  mixture 

of  gas  and  air  in  suitable  proportions  and  directions  that  the 

former  oxidation  of  glass  in  open  pots  is  now  avoided. 

Mode  of  meitr     In  the  Ordinary  furnaces  eight  or  nine  hours  are  neces- 

iiigaiidwo,)Ling.gj^j^,  to  melt  glass,  the  refining  taking  about  one  or  two 

hours  more.  The  blowers  work  for  eleven  hours,  with  half 
an  hour's  rest  at  noon.  Work  begins  and  ends  every  day 
at  the  same  hours,  from  5  a.  m.  to  4  p.  m.,  continuing  for 
six  days  every  week. 
o?*woru?^*fi5j!  ^"  England  the  custom  is  entirely  different.  The  for- 
nacea.  uaccs  and  pots  are  very  large;  the  pots  contain  as  much  as 

2,000  pounds,  and  require  from  forty-eight  to  sixty  hours 
firing  before  melting.  The  glass  being  melted,  work  is^ou- 
tinuous  day  and  night  without  intermission  for  four  or  io^ 
and  a  half  days,  until  the  glass  is  all  worked  up.  This  does 
not  appear  to  be  a  wise  method  of  working.  The  glass  re- 
maining so  long  melted  in  the  pots  is  apt  to  lose  its  ff^ 
quality  and  homogeneousness,  also  causing  striae  to  appear 


J^k 
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towards  the  end,  sometimes  ending  in  devitrification.    Each     Gku§^uH»ire. 
set  of  workmen  in  France  is  composed  of  twelve  x)ersons, 
wrhile  in   England  there  are  only  four,  viz :  a  finisher,  a 
gatherer,  a  blower,  and  a  boy.    As  the  latter  mode  of  work-  ^E°gM?i'  ^2^^ 

'  '  *^  e£  working  far- 

ihg  must  necessarily  occupy  a  large  part  of  the  high-priced  naoee. 
nrorkmen  in  doing  the  work  that  could  be  performed  by 
jheaper  hands  and  by  subdividing  the  labor,  it  does  not 
jeem  to  me  to  be  as  economical  as  the  French  mode. 

The  English  method,  however,  has  some  advantages.  As  ^^^^^^^ 
the  furnaces  are  kept  at  a  )ow  heat  for  long  periods  while 
nrorking,  this  naturally  increases  the  life  of  the  furnaces. 
Wliile  the  French  furnaces  rarely  last  over  one  year  or 
eighteen  months,  and  the  pots  from  six  weeks  to  two 
nonths,  the  English  frequently  preserve  their  furnaces  from 
lix  to  eight  years,  provided  the  benches  are  repaired  every 
wo  years  5  the  pots  last  on  an  average  from  four  to  six  and 
ometimes  seven  months.  The  frequent  alternate  cooling 
nd  heating  of  the  French  furnaces  cajisee  them  to  disinte- 
rate  much  more  rapidly  than  the  English.    The  English .  ^^^^^^^  ^^^ 

■^        •^  o  o  fael,  however 

lethod,  however,  requires  a  larger  quantity  of  coal,  but 
itb  their  cheap  coals  this  does  not  weigh  much  in  a  ques- 
on  of  general  economy. 

The  leer  or  annealing  oven  does  not  differ  from  those   EngUehieers. 
sed  in  this  country.    It  is  the  usual  long  furnace,  heated 
I  front  with  two  fire.-places,  the  flame  striking  against  the 
pched  top  and  reverberating  the  heat    ui>on  the  wares 
laced  in  iron  pans  traveling  on  rails. 

The  "glorj-hole"  or  reheating  fiimace  is  also  of  the  ordi-    Giory-hoie. 
^ry  style  found  in  this  country. 

The  tools  are  of  the  usual  kind,  and  but  little  novelty  is  ^^^oiaae-working 
3und  in  them.    Foreign  manufacturers  have  not  become 
o  familiarized  with  mechanical  appliances  as  we  have  in 
his  country.    The  American  pressed  glass,  which  I  sent  American 

•^  ^  <=•  '  preaaed  glass. 

or  and  exhibited  myself,  at  my  own  expense,  drew  from 
he  European  manufacturers  exclamations  of  astonishment 
vhen  they  saw  the  clearness,  smoothness,  and  brilliancy  of 
ihis  glass,  the  freedom  from  mold-marks,  and  the  superior 
execution  in  general.  Frequent  inquiries  were  made  as  to 
;he  mode  of  working.  This  was  a  positive  proof  that  they  SnporfortoEu. 
jonsider  us  superior  in  that  line.  In  fact,  many  manufac- 
turers frankly  acknowledged  to  me  our  uncontested  superi- 
Qiity  in  pressed  glass.  Koihing  could  be  seen  elsewhere  In 
the  Exposition  e^uaUng  our  samples. 
As  a  great  many  wares  are  still  blown  simply  with  the  „  Superiority  of 

®  ^  *  •^  Saropean  work- 

few  tools  of  the  craft,  the  foreign  workman  as  a  general  men. 
thmg  is  well  skilled  and  superior  to  his  American  brother. 


366  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

Giast-ware,    Xo  illnstrate  how  few  new  introdactions  have  been  maae 
the  glass-blower's  tools,  I  have  been  told  that  the  nse 
'*  snaps''  to  hold  pieces  while  reheating  is  of  recent  o 
gin  in  Europe,  as  is  also  the  use  of  a  whole  iron  mold 
bottles,  instead  of  the  half  mold,  which  had  b«en  used 
many  years. 
Wooden  mpidg     I  ^igh  to  rccommcnd  to  our  manufacturers  the  use 

recommended. 


wooden  molds,  knowing  how  in  France,  Belgium,  and 
hernia  these  molds  have  been  the  means  of  cheai>ening^:^ 
duction  and  insuring   regularity.    There  are  scarcely  ^uj 
blown  articles  made  without  the  help  of  these  molds.  TJxev 
are  cheap,  and,  where  a  very  large  quantity  of  pieces  ia  not 
wanted,  they  are  the  best  kind  of  molds  yet  found  to  pro- 
duce  clear,  smooth  wares.    For  the  making  of  current  arti- 
cles, needed  in    great  quantities,  wooden  molds  do  not 
answer  as  well,  as  they  do  not  hold  their  outlines  sharp 
long  enough,  owing  to  the  slow  burning  or  charring  of  the 
inside.    To  avoid  this  difficulty  iron  molds  have  been  usedj 
The^^a^ra-they  are  lubricated  with  a  fatty  or  resinous  substance, 

vantagee.  which  is  Occasionally  renewed.    The  same  clearness  of  glass 

cannot  be  obtained,  however,  as  with  wooden  molds.  In  the 
Bohemian  exhibits  I  saw  a  quantity  of  beautiful  vas6«  and 
other  articles  which  I  was  told  had  been  blown  in  wooden 
molds.  These  wares  are  very  regular  and  beautiful  in 
shape. 

A  new  practice  has  recently  been  introduced  in  France, 
to  which  I  also  wish  to  call  the  attention  of  our  glass- 
makers.    It  is  the  invention  of  M.  Cl^mandot,  a  celebrated 

oftoou?  ^^*^  3>nd  competent  glass  manufacturer.  I  refer  to  the  coat- 
ing with  nickel  of  molds,  blow-pipes,  and  tools  used  in 
glass-blowing.  This  coating  prevents  the  oxide  of  iron 
from  being  introduced  into  glass  through  impure  collets. 
This  process  has  been  applied  with  success  in  several  glass 
works,  and  I  should  like  to  see  it  tried  here.  A  coating 
of  nickel  is  readily  imparted  by  immersing  the  objects  m 
a  plating  bath  of  sulphate  of  nickel  and  ammonia  for  sev- 
eral hours. 

ui  ^i^'^^^^.^f     I  shall  not  undertake  to  describe  the  blowing  processes 

Dlowing        nint  ,  .11 

giaaa-ware.  for  table  and  other  wares  but  very  briefly.  It  is  the  sKwi 
of  the  workmen  which  secures  the  reputation  of  glass  works 
in  Europe,  since  mechanical  means  are  but  little  known  or 
used.  The  process  of  blowing  consists  in  dipping  a  metal- 
lic "  blow-pipe  "  into  the  mass  of  glass  contained  in  the  po^ 
The  blow -pipe  being  colder  than  the  glass,  the  latter  adheres 
firmly  to  it,  and,  owing  to  the  cooling  action  of  the  anoibient 
air,  gradually  becomes  solidified,  but  it  should  be  worked 
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while  yet  plastic.    The  workman  now  blows  through  the     QUut^wxr: 
pipe  and  gradaally  forms  a  hollow  ball,  which,  by  means  of  Blowing   fUnt 
his  few  simple  tools,  he  brings  to  the  proper  shape  so  as  to  s^*^^"^ 
form  the  cTesired  article.    The  tools  of  the  glass-blower  are 
bnt  few ;  they  are  the  blow-pipe,  pinchers,  shears,  calipers, 
a  marver  or  iron  plate,  a  bench,  and  a  few  other  primitive 
so-called  tools. 
The  so-called  "doubled  glass,"  known  as  "flashed  glass '^^  ^  Doubled  op 

flashed  slaM. 

in  this  country,  is  a  glass  made  of  several  colors  superposed. 
It  is  worked  in  a  different  manner  from  plain  glass.    Col- 
ored glass  when  first  made  is  generally  drawn  into  sticks 
of  a  certain  length  and  annealed.    Suppose  we  now  wish   Mode  of  maik- 
to  blow  an  article  made  of  white  glass  with  a  thin  sheet  of    ** 
outside  colored  glass.    A  stick  of  colored  glass  is  taken  and 
heated  gradually;  the  workman  now  takes  up  this  stick 
on  the  end  of  his  "pcmty'^ — an  iron  rod  ux)on  which  a  little 
hot  glass  has  been  gathered — and  heats  the  glass  in  the 
"glory-hole."    When  this  is  sufficiently  plastic  a  quantity 
is  cut  ofT  and  attached  to  a  blow-pipe  also  having  a  small 
lamp  of  hot  glass  at  its  end.     The  colored  lump  is  now 
heated  again  and  blown  in  the  usual  way  into  a  hollow  ball. 
rhis  ball  is  opened  and  formed  into  the  shai)e  of  a  cup.    In 
:he  mean  time  another  workman  has  gathered  and  blown 
tDother  sphere  of  white  glass  of  a  suitable  size.     This 
sphere  is  now  put  into  the  cup-shaped  colored  glass,  blown, 
^nd  rabbed  together  while  hot  so  as  to  make  them  adhere. 
We  now  have  a  ball  of  white  glass  inside  and  colored  glass 
Datside.    This  may  be  finished  to  any  shape  desired,  in  the 
CLsnal  way,  with  molds  or  tools. 

The  variety  of  articles  made  in  glass  is  so  great  that  I    Great  variety 

.  .,11  •y       .-,        ■!•/«*  A  ij   •  .  of  orticlee  maoa- 

cannot  possibly  describe  the  dinerent  processes.    It  is  not  &ctiued. 

thought  to  be  within  the  scope  of  such  report  as  this  to 

^ve  detailed  descriptions.     I  wish,  however,  to  impress 

on  the  minds  of  our  manufacturers  the  necessity,  growing 

more  every  day,  of  traveling  out  of  the  now  beaten  path 

of  ordinary  goods,  and  taking  up  the  making  of  the  beautiful 

fancy  articles  which  were  to  be  seen  in  such  profusion  in 

the  Exhibition.    We  are  sadly  behind  the  times  in  these    Amencaa  nes- 

..,1,.  11  T^i-ij  lect  to  enter  upon 

^ares;  we  are  at  the  head  in  pressed  glass,  why  should  wethemakingfancy 

not  strive  also  to  reach  that  position  in  fancy  wares?    Our* 

deficiency  is  particularly  striking  in  the  making  of  doubled, 

trebled,  and  quadrupled  colored  glass;  the  blowing  of  8oli<l  ^'^'1^5  ^®^ 

ribbed  vases ;  in  articles  having  cameos  on  the  surface ; 

vases  blown  of  two  colored  glasses,  with  relief  designs, 

which  are  subsequently  cut  away  in  alternate  places  so  as 

to  show  faces  of  different  colored  glass;  mottled  colored 
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Glass-ware. 


we 


Glass  oatting. 


Tools. 


ProoesSk 


glass,  imitatiug  marble ;  the  blowing  of  miaute  hollow  tul 
between  two  layers  of  glass ;  the  spinning  of  colored  gla.^ 
t^htms^o!^  threads  upon  the  surface  of  articles ;  and  the  endless  vari^-^ 
of  Venetian  fancy  goods.  The  same  may  be  said  of  bronzr^ 
and  white  iridescent  glass,  the  yellow  and  green  avent^;:^ 
ine,  etc.  I  notice,  however,  of  late,  a  tendency  to  introdc^^ 
colored  glass  by  our  manufacturers,  and  I  have  already  s^^^, 
very  handsome  articles  made  of  solid  colored  glass. 

Cutting  and  engraving  are  two  processes  very  similar. 
The  cutting  or  grinding  of  glass  is  usually  done  witb  fonr 
kinds  of  grinding  wheels  or  disks,  revolved  by  power:  (l)  a 
cast  or  wrought  iron  wheel;  (2)  a  stone  wheel  of  very  close 
grain;  (3)  a  wooden  wheel;  and  (4)  a  cork  wheel.    The  oper- 
ation is  briefly  as  follows:  The  iron  wheel,  being  mouute<l 
upon  a  suitable  frame,  is  made  to  revolve ;  over  the  wbeel  a 
hopper,  containing  sand  and  water,  is  hung,  the  wet  sand 
falling  on  the  periphery  of  the  wheel.    The  piece  of  glass 
being  held  against  the  face  of  the  wheel,  the  sand,  by  its 
abrading  action,  grinds  away  the  glass.    The  next  opera 
tion  is  to  take  the  ground  object,  which  now  presents  a  verj' 
rough  surface,  and  apply  it  against  therevol  ving  stone  wheel, 
kept  moist  by  a  stream  of  water  running  out  of  the  hopper. 
This  operation  removes  the  asperities  produced  by  the  first 
operation,  but  this  does  not  restore  the  former  brilliancy  of 
the  glass.    To  partially  produce  this  polish  the  glass  is  next 
held  against  a  revolving  wooden  wheel,  usually  of  poplar  or 
willow.    A  wet  pumice-stone  x>owder  is  occasionally  spread 
over  the  wheel.    The  glass  is  now  quite  smooth  and  free 
from  scratches,  but  is  not  sufficiently  polished.    The  cork 
wheel  is  now  used  for  the  last  operation ;  it  is  sprinkled  ever 
with  ^*tin  putty"  or  colcothar.    The  polishing  action  of  Ibe 
cork  wheel  completely  restores  to  the  glass  the  polish  aud 
brilliancy  which  it  originally  possessed. 
Accuracy  in     To  cut  glass  wftli  such  a  scautluess  of  mechanical  means, 
^Bkm!  ^'  it  will  be  seen  readily,  necessitates  a  long  practice  and  skill 
in  the  workmen,  as  they  have  nothing  but  the  eye  to  depend 
upon  for  guidance.    Nevertheless,  with  such  limited  means, 
the  most  beautiful  designs  are  cut  with  wonderful  effect 
Deficiency    of  But  upou  a  closc  examination  the  work  is  often  found  very 
mechftnicai  aids,  iypegalar.     When  the  operation  has  to  be  repeated  ov^r 
again,  and  the  same  patterns  have  to  be  cut,  it  is  exce^" 
ingly  difficult  to  obtain  regularity  in  the  work,  and  to  mi^^ 
the  pieces  aUke.    In  pressing  glass  in  molds  having    ^^ 
shape  ami  design  desired,  the  operation  being  entirely  ^^®* 
chanical,  and  consequently  accurate,  it  is  an  easy  matt^^^  ^^ 
produce  a  large  number  of  pieces  perfectly  alike.    Pre^^^ 


cutting    tho 
soltrofskm. 
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^lasSy  however,  never  can  attain  the  beauty  and  perfection    ^fian^ioan. 
)f  cut  glass.    The  molds  cannot  produce  the  outlines  and 
ingles  sharp  enough,  and  should  they  be  produced  in  press- ^^**J^^*^JJ2^ 
ng  they  would  be  blunted  in  reheating  or  fire-polisbing.  «>*"• 
3ut  and  pressed  glass  will,  therefore,  each  maintain  its 
•espectivo  sphere. 

Several  attempts  have  been  made  to  cut  glass  by  ma- 
jhinery,  but  until  recently  they  have  met  with  poor  success, 
[n  France  a  machine  has  just  been  brought  out  for  cutting  Frenoh  daas- 
several  tumblers  at  a  time.  This  machine  was  in  operation  '^'*'^^™*^®' 
it  the  Exhibition,  but  showing  only  the  cutting  of  one  glass 
it  a  time.  Since  the  inventor  called  it  an  experimental 
nachine  only,  not  completed,  I  could  not  judge  of  its 
merits  or  of  the  improvements  he  contemplates  making, 
lis  I  saw  the  machine  in  operation,  liowever,  I  do  not 
[;hink  it  will  ever  realize  the  sanguine  exx>ectations  of  the 
inventor.  The  tumbler  is  mounted  upon  a  holder,  pressing 
apon  the  face  of  a  horizontally  revolving  wheel ;  the  holder 
is  weighted  sufficiently  to  give  the  proper  pressure  to  grind 
)Qt  the  flutes.  The  machine  is  automatic,  raising  and  re- 
volving the  tumbler  a  sufficient  distance  to  cut  the  next 
late  and  again  lowering  it  against  the  grinding  wheel.  The 
iperation  is  repeated  until  all  the  flutes  around  the  tumbler 
re  cut. 

Another  glass-cutting  machine  has  been  introduced  in   Oemuui  idMs- 
ermany,  but  since  the  German  Government  did  not  take°^  ting  mac 
urt  in  the  Exhibition,  except  in  the  flne  arts,  I  had  no 
jportunity  of  seeing  it  in  operation.    From  an  examina- 
3n  of  the  drawings  which  I  saw  I  am  inclined  to  think 
lat  the  same  defects  exist  in  this  as  are  to  be  found  in  the 
rench  machine ;  neither  of  them  regulate  the  penetration 
*  the  grinding  wheel,  and   simply  depend  upon  pressure 
r  action.    This  German  machine,  however,  seems  to  be 
Lapted  to  a  greater  variety  of  work  than  the  French. 
In  the  American  section  samples  of  glass  cut  by  ma-  American  gias^ 
linery  were  exhibited  by  Mr.  J.  P.  Coln6,  the  result  of  a  ^''^^^c^. 
int  invention  with  the  writer.    These  were  the  only  ma- 
line-cut  articles  in  the  Exhibition,  and  excited  the  curi- 
rity  of  the  foreign  manufacturers,  owing  to  the  beauty  and 
3gaLarity  of  the  work.    These  samples  consisted  of  decan- 
ers,  go  blets,  sugar  bowls,  mustard  pots,  tumblers,  etc.,  of 
ifferent  shapes  and  styles  of  cutting.    The  machine  was 
lot  on  exhibition,  but  it  has  since  been  put  in  operation 
/ery  successfully  in  France  by  the  inventors.    It  is  not 
entirely  automatic,  but  is  adapted  to  cut  all  geometrical 
24  p  B- — ^VOL  3 
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GUut-warg.  shapes  and  patterns,  as  well  as  a  great  variety  of  styles  of 
cutting,  and  does  not  require  any  skill  in  the  person  work- 
ing it,  as  the  penetration  is  perfectly  regulated.  The  rapid- 
ity, the  regularity,  and  the  perfection  of  the  work  done  with 
this  machine  insures  a  great  saving  in  the  original  cost  price 
of  cut  articles. 

mi^iDCTy  ^^     I^  glass-cutting,  as  in  other  branches  of  the  glass  mannfect- 

maaded.  jj^e^  J  recommeud  the  use  of  mechanical  means  to  cheapen 

and  perfect  the  production  of  wares.  We  have  seen  the 
benefits  of  machinery  in  the  ingenious  inventions  of  molds 
andpressesnow  so  extensively  worked  in  onrestablisliments. 
Machinery  for  cutting  glass  must  necessarily  work  the  same 
results. 

^GiaM  engrftv-     Engraving  glass  is  a  similar  process  to  cutting,  the  differ- 
ence being  in  the  tools.    In  engraving,  instead  of  using  a 
large  iron  wheel  with  sand  and  water,  a  very  small  copper 
disk  with  emery  and  oil  are  used.    To  engrave  glass  requires 
BohcsmiA    and  very  skillfui  workmcu.    The  work  produced  by  Bohemian 

van.  Jind  English  engravers  is  truly  wonderful.     France  and 

Belgium  also  produce  very  fine  work,  but  the  artists,  or  at 
least  many  of  them,  are  of  Bohemian  origin. 
Giaas  etching     Etching  iu  clcax  and  dead  white  grounds  by  means  of 

by    hydrofluoric  o  v 

acid.  hydrofluoric  acid  has  been  earned  to  a  great  state  of  per- 

fection in  Europe,  particularly  in  France.  This  compara- 
tively new  process  of  engraving  is  capable  of  producing 
oeautiful  work  at  a  greatly  reduced  price.  By  means  of 
properly  prepared  designs  with  the  well-known  printing 
processes  on  paper,  the  most  intricate  and  beautifal  pat- 
terns may  be  etched  upon  glass  with  great  perfection.  Of 
late  years  the  dead-white  etching  upon  clear  glass  has  been 
carried  to  a  high  degree  of  success  in  France ;  in  fact,  it 
can  be  said  that  from  the  time  this  style  of  ornamenting 
glass  was  discovered  dates  the  successful  introduction  of 
etching  on  glass. 
Sandblast  pro-  Tbc  saud-blast  procoss  has  quite  recently  been  introdaced 
into  England  au<l  Belgium,  but,  so  far,  has  taken  no  footing 
in  France,  with  the  exception  of  one  establishment^  which 
is  preparing,  and  may  by  this  time  have  made  an  experi- 
mental trial.  I  think  that  so  valuable  an  invention  most 
make  its  way  even  against  the  competition  of  etching  hy 

sheet '°faM* and  ^^'^^^^  ^^  ^^^^  couutry  this  Style  of  engraving  has  proved 
applicable  '  to  quite  a  succcss  on  flat  surfaces  or  sheet-glass ;  I  wish  we 
could  see  it  applied  more  generally  to  our  table  and  fancy 
wares,  lamps,  and  gas  globes.  I  have  already  seen  some 
very  fair  applications  of  sand  engraving  to  ornamenting 
shades,  globes,  etc.    Sand  engraving  in  combination  with 
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enamel  pamting  would  produce  ver>*  pretty  effects,  and  I     ouut-ware. 
hope  to  see  it  tried  by  some  of  our  glass-makers. 

Lime  or  white  glass. — The  center  of  manufacture  of  this  Lime-giiMs-.the 
glass  is  in  Germany.  Bohemia  is  especially  famous  for  its  b^^^*  ^' 
^^  white  glass."  The  Bohemians  make  in  this  glass  all  arti- 
cles made  elsewhere  in  flint;  in  fact,  they  blow  it  and  deco- 
rate it  precisely  in  the  same  manner.  The  Bohemian  dis- 
play of  fancy  colored,  highly  decorated,  cut,  engraved,  and 
painted  glass  was  truly  beautiful.  The  color  of  their 
^^  white  glass,"  however  pure  the  materials  may  have  been, 
and  however  carefully  it  may  have  been  made,  never  reaches   Not  m brilliant 

'  M  flint  glass,  but 

the  briDiancy  and  limpidity  of  flint-glass.    Bohemian  white  banior. 
glass  being  much  harder  than  flint,  it  requires  to  be  worked 
promptly,  since  it  cannot  stand  reheating  as  well  as  lead- 
glass.    This  i)eculiarity  has  led  Bohemians  to  adopt  a  spe-         Bohemian 
cial  system  or  method  of  blowing.    To  avoid  frequent  re-  ing. 
heating,  articles  are  blown  at  one  or  at  as  few  operations  as 
possible.     For  this  purpose  wooden  molds  almost  exclu-    woo<icnmoici8. 
sively  are  used,  so  that  one  blowing  is  sufficient  to  give  the 
rcqnived  shape.    This,  to  a  great  measure,  cheapens  their 
productions,  bat  these  molds  are  of  especial  advantage  in 
giving  to  their  wares  the  beautiful  shapes  we  are  accus- 
tomed to  see  in  their  fan<^  vases.    Although  labor  is  very 
cheap  in  Bohemia,  I  doubt  whether  skilled  labor  could  be 
procured  at  the  low  prices  usually  paid  were  these  pieces 
to  be  blown  by  hand  instead  of  the  wooden  molds.    England  notw^^'^n^En** 
to  this  day  refuses,  or  rather  the  workmen  do,  to  use  any  **°<i- 
wooden  molds.     Any  attempt  to  introduce  ih»se  molds 
M[ould  be  followed  at  once  by  a  strike  in  that  unfortunate 
strike-ridden  country.    It  is  true,  I  have  seen  very  regu- 
larly blown  wares  coming  from  England,  but  they  must  be 
the  work  of  highly-skilled  workmen,  who  must  naturally  be 
but  few  and  well  paid.    Wooden  molds,  formerly  a  secret  to  uwdin France. 
the  French  manufacturer,  are  now  used  very  extensively. 

Articles  blown  in  wooden  molds  are  sometimes  opened  with  Unishingbiown 
shears  and  finished  before  being  annealed,  but  the  great  giass.^"  ^^ 
mass  of  them  are  sent  to  the  leer  without  being  opened. 
The  operation  of  cutting  ox)en  is  done  with  curved  hot  irons 
of  about  the  same  diameter  as  the  piece,  which  are  held 
against  it  while  it  is  being  revolved.  This  produces  a 
slightly  heated  ring,  and,  as  glass  is  a  bad  conductor  of 
heat,  the  heated  circle  does  not  extend  to  the  mass.  By 
wetting  the  heated  circle  a  rupture  takes  place  and  extends 
all  the  way  around  the  piece.  A  slight  blow  detaches  the 
top,  leaving  the  object  opened.    The  edge,  which  is  left  an- 
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oiauwar^.    gaiar  and  cutting,  is  smoothed  and  finished  by  grinding 

and  polishing. 

Bohemiangiaae-     Bohemian  mannfuctuTers  work  in  a  very  primitive  man- 
houses. 

ner.    The  glass-houses  are  generally  built  in  the  midst  of 
forests,  made  of  very  rude  frame  buildings.    The  fomaoes 

Furnaces.       ^^  y^py  small,  bum  wood,  and  contain  only  seven  or  eight 

DiTision  of  the  ^^^7  ^i^all  x>ots.    Glass-makiug  in  Bohemia  is  divided  into 
'^^^^—  two  distinct  branches:    The  glass-blowers  who  generally 

manufacture  the  rough,  unfinished  articles,  and  the  glass- 
refiners,  so  called,  who  cut,  engrave,  and  decorate  them  in 
their  various  well-known  and  skillful  ways.  A  few  factories 
do  the  whole  work  in  the  same  establishment;  the  lai^ger 
number  simply  blow  or  mold  articles  and  sell  them  to  the 
glass-refiners.  Since  these  factories  bum  wood,  the  fur- 
naces are  generally  placed  in  the  midst  of  timber,  and  as 
the  fuel  recedes  from  the  factories.  It  is  found  more  econom- 
ical to  move  the  furnace  than  to  bring  the  fuel  to  it  For- 
naces  are  therefore  very  unstable  affairs.  This  state  of 
affairs  prevents  owners  of  glass  works  from  carrying  on  the 

fieflners.  dccoration  and  finishing  of  glass  in  the  neighborhood  of  the 
furnaces,  since  for  this  purpose  more  substantial  buildings 
are  required.  Thus  gradually  the  so-called  glass  refining 
became  separated  from  the  blowing  and  became  an  entirely 
statistics  of  separate  branch.  The  statistics  published  in  the  Austro- 
gbiss-working.  Hungarian  catalogue  of  the  Exposition  show  that  m  1876 
there  were  177  gUiss-houses,  with  273  furnaces  and  1,663 
pots,  employing  7,100  workmen.    As  I  have  already  stated, 

P^i^  wood  is  the  principal  fuel;  47  establishments,  however, 

burn  coal,  7  aie  run  with  wood  and  coal,  6  with  wood  and 
peat,  and  117  use  wood  exclusively.  These  fuels  are  used 
in  direct-fire  furnaces,  or  are  first  distilled  into  gases  and 
biimed  in  gas  furnaces.    Quartz  used  in  making  glass  is 

Materials.  found  in  abundance  in  the  vicinage  of  the  works.  Chem- 
icals employed  are  generally  procured  ftx)m  the  chemical 
works  of  the  country.  Soda  is  procured  from  abroad.  Of 
late  years  carbonate  of  soda  ha«  taken  the  place  of  potash, 
generally  used  by  the  Bohemians ;  owing  to  its  lower  price,  it 
is  gradually  introduced  into  all  the  different  kinds  of  glass 
they  make.  Recently,  however,  sulphate  of  soda,  being  still 
cheaper,  is  taking  the  place  of  the  carbonate. 
stitistics  There  are  63  window-glass  works  in  Austria  making  cyliB* 
works^tetriS!  der  glass,  46  making  cast  glass,  and  56  makingboth ;  12make 
drawn  glass,  made  into  tubes,  sticks,  drops,  spun  glass,  etc 
Most  of  the  works  are  situated  in  Bohemia.  In  the  Boh- 
merwald  district  wood  is  used  as  fuel,  but  in  North  Bohemia 
coal  takes  its  place.    The  '<  glass  refineries''  are  found  in 
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tie  districta  of  HaSda  and  Gablonz,  where  the  workmen     cnattware. 
lostly  work  at  home.    The  finishing  of  plate-glass  is  car-  Finiahing 

ied  on  in  the  Pelsen  district,  where  44  establishments  areJSJSf  ^°^  ^^^^ 
)  be  foond  for  grinding  and  finishing,  and  8  for  silvering, 
"he  pressed,  cut,  and  spun  glass  factories  are  situated  in 
iie  district  of  Gablonz  and  Tanuwald,  in  North  Bohemia, 
a  the  township  of  Eechenberg  2,222  establishments  are  to 
e  found,  some  of  them,  however,  very  small.  Th6  total  Production  of 
nnual  production  of  Austria  reaches  at  least  $12,000,000. 
he  government  encourages  the  glass  industry  by  all  means 
1  its  xK)wer.  Museums,  drawing,  and  art  schools  have  been 
pened  in  several  places,  and  a  practical  school  was  founded 
1 1857  in  Steinschonau. 

Bohemian  white  glass  is  a  strong  rival  to  flint;  it  is  well ^j^ ^^'^^^Jjj 
lelted,  hard,  homogeneous,  and  brilliant ;  it  can  be  cut  and  "^^^^^  «!«*»• 
Qgraved  with  advantage.    It,  however,  seems  to  have  a 
light  yellow  or  blue  tinge,  notwithstanding  the  care  manu- 
fccturers  take  for  getting  rid  of  impurities  in  the  materials 
sed.    This  glass,  containing  a  great  i>ercentage  of  silica, 
i  very  hard  and  well  calculated  to  stand  the  fire  of  the 
iuffie  in  decorating  it.    It  also  resists  very  well  the  action 
-  chemicals,  and  is  invaluable  in  the  laboratory. 
Bohemians  excel  in  making  colored  pot-metal  or  glass   Bohomioxi  coi- 
lored  in  the  mass.     The  larger  number  of  colors  now**     *    ®* 
ade  have  been  discovered  by  them.    They  are  excellent 
gravers,  and  whenever  very  fine  engraving  is  found  it  is   Kngravew 
nerally  the  work  of  a  Bohemian  or  of  a  descendant  of 
at  country.    Sand  is  seldom  used,  but  quartz  is  quite 
>andant  and  is  substituted  for  it.    It  is  prepared  by  heat- 
^  it  and  throwing  it  into  cold  water,  then  pulverized  in 
ills.     Lime  is  found  in  profusion  in  the  country. 
The  average  Bohemian  glass  contains  the  following  pro-    compoBition  of 

Bobeniion  glass. 

^rtions : 

Ports. 

ilverized  quartz 100 

jrbonate  of  potash 28  to  38 

M^kedlime 13  to  15 

cide  of  manganese 1 

■aenic 3 

Sometimes  a  few  hundredths  of  saltpeter,  borax,  and  red 
ad  are  added. 

Bohemian  (umaces  are  elliptical  in  form ;  the  pots  do  not   Fuxnaces 
[>ld  more  than  160  pounds  of  mixture,  requiring  at  least 
ghteen  hours  to  melt.    At  the  side  and  above  the  fur- 
ace  is  built  a  chamber  to  receive  the  waste  heat  escaping 
rom  the  combustion.    This  chamber  is  used  for  annealing         AnncaUnx 
inished  wares,  heating  quartz,  and  burning  lime.    When**  ™ 
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Gianware.  wood  IS  used  as  a  fuel  a  third  chamber  is  built  on  top  of  the 
latter,  and  is  used  for  drying  wood  and  preparing  it  for  fiiel 
There  are  only  five  working  days  per  week  in  Bohemian 
factories. 
of  BSfftam  ^*^  Belgium,  a  country  having  a  high  reputation  for  glass- 
making,  does  not  follow  the  Bohemian  system,  but  mano- 
factures  for  common  table  wares  a  half-flint  glass.  This 
glass,  however,  lacks  the  beauty  of  white  lime  glass  of  Bo- 
hemia ;  it  is  of  a  grayish-blue  color,  which  is  not  pleasant 
to  the  eye. 

Exporte.  Belgium,  in  1867,  exiK)rted  $146,000  worth  of  lime  or  white 

glass ;  in  1876  the  importation  had  increased  to  $670,000. 

French  Umc-  The  Frcuch  make  a  white  or  lime  glass  somewhat  with  the 
same  materials  as  the  Bohemians.  The  use  of  sulphate  of 
soda  of  late  has  cheapened  this  glass  materially,  aud  the 
goods  produced  are  comparatively  good.  The  lime  or  white 
glass  of  the  French  is  called  sometimes  half-crystal.  It  is 
usually  made  in  the  following  proportions : 

JSSiognm. 

Composition  Sand 200 

glasB.  Carbonate  of  soda ...•••. 66 

Lime 50 

Or,  sometimes, 

Sand 300 

Sulphate  of  soda 1*0 

Slacked  lime 75 

Ground  charcoal 1^ 

Sometimes  a  few  hundredths  of  red  lead  are  added  to  ren- 
der the  glass  more  fusible  and  brilliant.    If  xK)tash  were  as 
cheap  as  soda  it  would  be  preferable  for  making  glass,  and 
No  lime-class  would  givc  a  better  color  to  it.    I  am  not  aware  that  En- 
wor -»    n     ng.  gj^^j^^  works  any  lime  glass.    Although  I  made  repeated  in- 
quiries, verbally  and  in  writing,  I  found  great  difficulty  in 
obtaining  information  in  regard  to  the  status  of  glass  mann- 
facturiog  in  England;  nor  did  I  find  any  documents  which 
Large  piodac  could  throw  uuy  light  upoii  it.    Germany  manufactures 

toGenJX?^***  ^^^^®  ^^  ^^^  ^^^^  ^^  ^^**  quantities,  but  as  she  was  not 

an  exhibitor  in  Paris  I  was  not  able  to  get  any  informa- 
tion in  regard  to  this  branch  of  her  industry. 

siag-giau.  Oloss  from  xron-fumoce  slag. 

Although  the  manufacture  of  glass  from  the  slag  of  blast 
furnaces  may  not  be  considered  strictly  as  a  branch  of  the 
glass  manufacture,  yfet  I  have  thought  that  a  few  remarks 
upon  the  subject  might  draw  the  attention  of  our  iron  and 
glass  manufacturers,  and  might,  perhaps,  result  in  establish- 
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ing  this  new  branch  of  manufacture,  which  is  akeady  car-     siaggum. 
ried  on  so  successfully  in  Europe. 

In  the  manufacture  of  iron  with  blast  furnaces  there  is 
formed  more  or  less  of  a  dark-colored  glass  known  as  slag 
or  scoria.  This  refuse  matter  accumulates  around  furnaces,  ir^5SSaSeSia«f 
and  must  be  carried  away  in  order  to  get  rid  of  it.  It  is  al- 
most as  great  a  nuisance  as  the  coal  dust  of  our  anthracite 
coal  mines. 

Within  three  or  four  years  the  manufacture  of  articles   Manufacturoof 
made  from  slag  has  been  carried  on  successfully  in  England  inad  from  fOag.^ 
in  the  iron  districts.    In  the  Cleveland  district  alone  from 
three  to  four  million  of  tons  of  slag  are  made  annually. 
Bricks,  paving  stones  and  slabs,  concrete  pauels,  tiles,  etc.,  g^-^'jjj^  •****^ 
are  now  made  from  this  material.    I  believe  it  capable  of 
being  introduced  as  a  building  material  in  many  ways,  and 
that  ready  means  for  its  application  would  soon  be  discov- 
ered should  it^  manufacture  be  carried  on  in  this  country.    In 
England  we  read  of  an  iron  manufacturer  offering  to  furnish 
to  any  glass-maker  who  wishes  to  establish  glass  works  in    siac  in  large 
Lis  neighborhood  three  million  of  tons  of  slag  for  nothing.  ?ree.     ^^ 
Doubtlessly,  there  would  be  plenty  of  our  iron-makers  who 
would  show  as  much  generosity  to  any  one  wishing  to  em- 
bark in  this  business. 

Slag-glass,  in  its  natural  state,  is  too  dark  to  be  applied  to  uses  of  dag. 
the  purposes  for  which  ordinary  white  glass  is  used,  but  it  *^^*"* 
can  readily  be  made  useful  in  all  articles  of  cheap  and  ordi- 
nary use  where  slightly  colored  glass  is  not  objectionable. 
As  a  comi>etitor  against  ordinary  glass,  slag-glasshas  a  great 
advantage  in  its  low  price,  since  the  larger  part  of  its  ingre- 
dients could  be  had  for  nothing. 

In  connection  with  blast  furnaces  it  would  be  an  easy  siaggiaas 

matter  to  erect  glass  works,  and,  by  proper  arrangements,  to  tloS^wfth"  wa»t 
transfer  the  hot  slag  into  glass  furnaces,  and  thereby  retain  ^*"""®^ 
a  large  part  of  the  heat  already  developed.    Should  the  slag    Bemodying  de- 
not  contain  a  sufficient  quantity  of  silica,  an  additional  eitton.^   compo- 
amount  of  sand  might  be  added.    Should  it  be  too  silicious, 
and  thereby  produce  a  too  hard  and  brittle  glass,  the  re- 
quired quantity  of  sulphate  of  soda  might  be  added  to  pro- 
duce a  glass  of  the  ordinary  conditions.    The  installation  of   utaization  of 
the  furnaces  might  be  so  arranged  as  to  utilize  some  of  the  SSt^fu^JSSJcs.**' 
waste  gases  of  the  blast  lurnaces.    The  furnaces  could  be 
built  without  pots,  and  tank  furnaces,  similar  to  those  used 
in  the  iron  manufacture,  might  be  used  with  slight  modifi- 
cations, or  furnaces  in  the  style  of  Siemens's  continuous 
melting  plan.    With  the  exception  of  the  color,  this  glass 
could  be  produced  in  all  degree  of  hardness  and  softness 
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siag-giaii.  Rcutable  for  differeDt  purposes.  For  the  terra-cotta  articles 
now  80  extensively  used  in  Enroi)e  those  made  with  slag- 
glass  could  bo  substituted,  and  so  made  and  ornamented  as 
to  be  a  vastly  cheaper  substitute. 

siag-wooL  The  utilization  of  slag  in  another  direction  has  already 

been  introduced  in  this  country.    At  the  Clove  Furnace, 

QoveFuniace,  Green wood  Iron  Works,  Orange  County,  New  York,  a  man- 
ufactory has  been  started  for  the  production  of  mineral  wool, 
so  called,  used  as  a  non-conducting  substance  for  lining 
roofs,  protection  against  fire,  etc.  The  slag  in  its  molten 
state  is  drawn  from  the  blast  furnace  and  emptied  into  a 
tank  carried  upon  a  small  wheel  truck  or  car.  The  car  runs 
upon  a  railway  and  is  carried  opposite  the  wool-house, 

ModeempioyecL  which  is  liued  insidc  with  thin  sheet-iron.    There  are  two 
floors,  but  the  upper  one  does  not  run  the  whole  distance  of 

OperatioiL  the  building.  The  operation  is  as  follows :  The  car  filled 
with  hot  glass  is  brought  opposite  the  apertures  in  the  wool- 
house,  the  glass  is  allowed  to  drop  ux>on  a  runner  in  a  small 
stream,  steam  is  conveyed  under  the  runner,  and  as  the  glass 
drops  it  is  met  by  the  jet  of  steam,  which  blows  it  wiUi 
great  force  inside  of  the  wool-house  in  very  thin  filaments. 
In  order  to  obtain  proper  filaments  the  glass  must  not  be 
too  liquid,  but  of  a  sufficient  degree  of  plasticity  only.  The 
effect  of  the  steam  or  air  jet  is  to  detach  from  the  flowing 
stream  a  small  hot  shot,  which  furnishes  the  basis  for  the 
filament ;  the  smaller  the  shot  the  smaller  the  filaments. 
It  has  been  found  that  by  regulating  the  heat  of  the  flow- 
ing stream  and  the  strength  of  the  steam  jet,  the  shot  re- 
maining may  be  reduced  to  less  than  one-sixteenth  of  an 
inch  and  is  not  necej^sary  to  be  separated  from  the  wool,  as 
it  does  not  imi>air  its  eflect.  The  lightest  wool,  carried  to 
the  upi)er  floor,  is  entirely  free  from  the  residuary  baUs. 
•5*™)?^*°^*     ^^*®  minera.1  wool  being  non-combustible,  and  of 

fine  texture,  answers  the  conditions  for  a  good  non-con 
ductor  of  heat.  It  has  been  applied  as  a  coating  for  steam 
boilers,  engine  cylinders,  steam-domes,  pipes,  a  lining  fo 
ice-houses,  brewers'  vaults,  refrigerators,  etc.  It  should 
applied  loose,  without  crushing,  as  although  it  is  x)erfectl; 
elastic  yet  it  is  apt  to  be  broken  in  small  pieces  which  easil; 
escape  confinement.  This  wool  has  received  an  extensiv 
application  in  England  under  the  name  of  slag-wool;  an< 

Aiao  known  aa  in  Germany,  where  it  is  known  as  silicate  cotton,  a  cubic  f< 

silicate  cotton. 

costs  from  10  to  20  cents,  according  to  fineness  of  filamen 


Giatiwooi,        Fine  glass-wool  or  glass-cotton  is  made  in  Austria 

very  fine  white  and  colored  Aliments,  and  is  used  for  tii^ 
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manafactare  of  doth,  laces,  ladies'  fancy  articles,  etc.    I     ^f^-woi 
do  not  believe,  however,  that  this  glass  is  capable  of  a  very       suiuwe  for 
wide  range  of  application,  since  it  is  subject  to  break  i^to  ■p^'^^^^JJ^'^^jJ 
short  fibers  whenever  it  is  sabmitted  to  a  certain  pressare  Jf  ^  ^  lu^fnSi^ 
while  folded.     A  quantity  of  this  glass  wool  I  brought  ^ty. 
over  from  the  Exhibition  and  put  away  in  an  envelope,  on 
being  opened,  shows  a  pretty  large  percentage  of  white, 
short,  broken  fibers  settled  at  the  bottom.    This  would  in- 
dicate that  glass,  even  in  such  an  attenuated  condition,  still 
retains  to  a  certain  degree  the  peculiar  brittleness  of  all 
glass.    In  the  weaving  process  a  large  proi)ortion  of  these 
fibers  must  be  lost,  and  a  fabric  folded  and  put  under 
pressure  could  not  resist  the  deterioration  of  such  a  treat- 
ment, and  would  show  a  number  of  broken  fibers  in  the 
folded  places. 

Mechanical  tOOU.  M^ehanieal  tooli. 

While  Europe,  to  attain  perfection  in  manufiEicturing,  has 
had  to  depend  upon  the  superior  skill  of  workmen,  in  this 
coantry,  being  entirely  deprived  of  skilled  labor  in  the  be- 
ginning, we  have  had  to  depend  upon  the  substitute  of 
xnecbanical  devices.    The  inventive  genius  of  our  people  American  fiicfl- 
proves  the  old  adage,  "Necessity  is  the  mother  of  inven-  ^     ^^^ 
tdon"  to  be  a  true  one.    Necessity  has  pointed  out  the  want 
bo  be  supplied.     This  is  one-half  of  the  invention,  as,  when 
we  know  what  we  want,  we  can  always  find  mechanical 
means  to  accomplish  our  end.     The  inventive  genius  of 
this  country  has  also  been  greatly  fostered  by  our  wise 
patent  laws.     The  question  of  self-interest  or  profit  is  a   q„,  ^^j^  ^. 
factor  in  inventing  which  cannot  be  ignored.    It  is  to  be®"'^''^- 
hoi>ed  that  the  attempts  which  have  been  made  lately  to 
procure  national  legislation  to  use  by  force  the  property  of 
inventors  and  to  deprive  them  of  its  control  will  be  frowned 
<Lown  by  all  those  who  have  the  prosperity  of  this  country 
at  beart,  and  who  have  a  well-defined  idea  of  the  sacred 
right  of  property,  be  it  patent  property  or  any  other. 

In  glass-making,  as  in  other  industries,  the  scarcity  of  ^„  Scwoity  of 

skilled  labor  onr 

skilled  labor  drove  our  people  to  devise  means  for  accom-  inoenuve  to  the 
plishing  work  without  its  aid.    We  were  naturally  driven  obiMvy. 
to  machinery.    To  obviate  hand-blowing,  a  process  which 
is  very  difficult  to  master,  shaping  with  press  and  iron 
molds  was  substituted.    The  beneficial  results  of  this  in- 
vention are   incalculable     It  placed  our  manufacturers   iron  molds  and 
in  a  position  to  make  regular  and  cheap  wares,  while 
skilled  labor  became  no  longer  necessary.    The  simplicity 
of  the  operation  of  pressing  glass  was  such  that  in  a  very 


378  UNIVERSAL  EXPOSITION  AT   PAKI8,  1878. 

Mechanieai  toou.  ghort  time  men  could  be  trained  to  perform  the  work.      Ji 

does  not  require  much  knowledge  to  train  men  to  gather 
glass,  drop  it  into  a  mold,  and  cut  off  a  sufficient  quantity. 
The  mold  and  The  glass  uow  being  in  the  iron  mold,  a  plunger  is  made  to 

p  linger  presB.    pj^gg  ^^  plastic  mass,  and  in  solidifying,  by  cooling,  tie 

objects  retain  the  form  of  the  mold  and  the  plunger.   A  sim- 
pler operation  can  scarcely  be  devised.    This  invention  was 
the  royal  road  to  success.    Then  came  improvements  &8t 
and  thick  in  combinations  of  the  different  pieces  of  molds, 
improvements  in  presses,  and  tools  for  holding  the  pieces 
while  being  fbre-polished. 
Goblet  press.       One  of  the  most  important  inventions  in  pressing,  one 
which  in  my  opinion  was  the  foundation  of  goblet-pressing, 
Cup-shaped  is  the  cup-shai>e  given  to  the  foot  in  the  mold  instead  of 
pressing  it  flat  as  in  the  finished  shape.    This  invention  is 
evidently  based  upon  the  principle  that  in  flowing  sharp 
angles  should  be  avoided  and  curves  substituted.    By  this 
means  glass  is  made  to  flow  gradually  in  easy  curves  and 
the  wrinkling  of  surfaces  is  avoided.    It  is  a  principle  which 
should  never  be  forgotten  by  inventors — a  principle  of  the 
utmost,  importance  to  produce  smooth,  clear,  and  even  snr- 
Difflcnity  effaces.    Ouc  of  the  defects  of  pressed  glass,  and  which  shows 
J^es  *^i'^Z  its  inferiority  to  cut  glass,  is  the  diflBculty  of  producing  and 
press.  maintaining  sharp  angles.    K  we  succeed  in  obtaining  these 

Loss  of  sharp-  auglcs  to  our  Satisfaction  in  the  mold,  in  fire-polishing  and 
Silling.     ^     in  reheating  we  are  very  apt  to  lose  them.    The  heat  taking 

effect  at  first  upon  the  thinnest  parts,  the  angles,  softens 
them  and  the  sharpness  is  lost.  To  obviate  this  to  a  certain 
degree,  it  has  been  imagined  to  so  shape  the  iron  molds  that 
the  angles  stand  in  bolder  reliefs,  viz,  the  angles  are  length- 
ened in  the  molds.  It  will  be  seen  that  if  the  heat  softens 
these  angles  they  yet  stand  enough  in  relief  to  give  marked 
and  distinct  outlines. 
Mode  of  obvi.     To  obviatc  the  uneven  surface  of  flat  or  fluted  articles, 

ating  nneTen  snr-  ^ 

faces.  the  molds  have  been  constructed  so  as  to  make  the  flutes 

deex>er  in  the  middle,  and  with  angles  slanting  towards  this 
point.  It  will  be  seen  that  a  flute  composed  of  two  angl^ 
tending  to  the  center  is  not  as  likely  to  show  defects  as  if 
it  was  of  a  plain  flat  surface.  Although  these  improvements 
have  accomplished  much  towards  attaining  perfection, 
pressed  glass  will  never  attain  the  beauty  of  cut  glass. 
Fins  left  at  the     Another  defect  of  pressed  ware  is  the  marks  left  on  tbe 

partings  of  the  ^^^^  ^^  ^.^^  ^^^^  ^^^  different  pieces  of  the  mold  are 

joined  together.  However  skillfully  the  molds  may  ^ 
made,  in  course  of  time  the  joints  will  work  loose  through 
the  expansion  and  contraction  of  the  metal,  and  the  g^ 
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will  gradually  be  pressed  in  the  loose  spaces  of  the  joints,  ^•chanictd  u>ou. 
thereby  imprinting  on  the  sarface  of  the  articles  ribs  or    Giaae-preeaca. 
sharp  threads,  marring  the  beauty  of  the  work.    Among 
the  notable  improvements  made  in  molds  and  presses, 
the  following  are  some  of  the  more  particularly  worthy  of 
notice : 
To  obviate  the  mold-marks,  molds  have  been  made  to  open    ,  snppresBing 

mold'inarka. 

at  such  places  and  parts  of  the  design  that  they  can  scarcely 
be  seen — ^in  goblets,  for  instance,  the  marks  are  left  on  the 
edges  of  angles;  also  in  combining  the  molds  so  as  to  leave 
the  marks  on  the  edge  of  the  scallop  made  by  the  top  of 
flutes  in  a  goblet  or  tumbler. 

Molds  have  been  made  with  different  mechanical  devices  noubie-pionger 

preM. 

to  operate  a  plunger  above  and  another  below,  in  order  to 

form  two  cavities,  such  as  the  cup-shaped  foot  and  the  bowl 

of  a  goblet.    Letters,  monograms,  and  ornaments  have  been   Lettering  and 

made  by  introducing  lateral  pieces  in  molds  containing  the  **'^^ 

proper  designs.    These  pieces  are  changeable,  and  the  same 

shaped  article  may  be  made  having  different  lettering,  etc. 

Curved  tubes  and  glass  slippers  have  been  made  by  giving  Moidinjccnrved 

the  plunger  a  descending  curvilinear  instead  of  a  vertical  ^^^^^'^  "***'^®" 

motion. 

Lamps,  goblets,  and  similar  articles  have  been  made  by  Mouung  lAmps 
first  pressing  the  foot,  then  blowing  the  head  or  body  upon 
it,  placing  the  foot  in  suitable  bearings  to  connect  the  two 
together.  The  upper  part  may  either  be  blown  in  a  mold 
or  previously  shaped  with  tools  and  made  to  adhere  while 
the  glass  is  hot.  Goblets  are  also  made  by  first  pressing 
the  bowl  and  stem,  inverting  the  goblet,  then  pressing  tlie 
foot  upon  the  stem.  When  the  pieces  are  rotated  in  the 
mold  the  foot  is  placed  upon  a  pivoted  i-otating  form. 

Pieces  which  are  wider  at  top  than  bottom  cannot  be   Molding  uper 

g^y^  rfsl  Alt- 

pressed  in  the  usual  way,  since  the  plunger  is  always  a 
cone,  which  must  be  pushed  into  the  mold  and  withdrawn. 
These  pieces  are  pressed  bottom  up,  and  lips  or  projections 
Kufficient  to  form  the  bottom  are  formed  in  the  moid.  The 
piece,  after  being  pressed,  is  withdrawn  from  the  mold,  the 
bottom  is  heated,  and  with  a  tool  the  lips  are  brought  to- 
other to  close  it  up. 

Pieces  requiriuff  to  have  designs  pressed  in  the  side  which   Molding   arti- 

,.,/.  ..      /.  11         J.  ol«»  ^*h  lateral 

^onld  prevent  them  from  coming  out  of  a  mold  made  in  one  designs. 

piece,  have  been  made  by  having  sliding  lateral  pieces 

placed  in  the  side  of  the  mold.    These  pieces  are  moved 

forward  and  withdrawn  by  suitable  means,  leaving  the 

piece  free  to  come  out  of  the  mold.    Improvements  in  the 

same  order  have  also  been  made  for  molding  handles  or  di2i^^^*"*  ^°' 


382  UNIVERSAL   EXPOSITION   AT   PARIS,   1878. 

Meehanieai  tools,  gas  cocks  the  pluDger  cames  lenjg^tbened  pegs  which  fit 
GiAsspresset.  closelj  into  Corresponding  holes  in  the  mold,  and  as  the 
plunger  descends  the  holes  are  cat  oat.    These  chandeliers 
are  also  blown  instead  of  pressed.    The  blowing  molds  are 
of  iron,  properly  shaped ;  the  pieces  are  blown  as  usual,  with 
a  blow-over  piece,  which  is  detached  by  any  of  the  well- 
ChandcUeni.    known  ways.    This  style  of  chandeliers  consists  of  a  series 
of  blown  or  pressed  pieces,  which  are  mounted  on  metallic 
gas  pipes  and  fastened  at  the  ends.    It  will  readily  be  seen 
that  this  mode  of  manufacture  cheapens  the  cost  very  ma- 
terially. 
Moyabie-bot-     Molds  havc  bceu  made  with  movable  bottoms  to  allow 

torn  molus.  ^i,. 

the  surplus  glass,  when  m  excess,  to  force  the  latter  down, 
thereby  increasing  the  thickness  of  the  bottom  piece.    In 
order  to  equalize  the  distribution  of  heat  in  iron  molds,  they 
have  been  so  made  that  by  varying  the  thickness  of  the 
dififerent  parts  the  cooling  and  heating  beeome  equsdized. 
Batter>'jan.       To  mauufEicture  battery  jars,  having  tubular  formations 
running  Irom  top  to  bottom,  a  ring  plate  is  used,  having 
two  mandrels  attached  to  it  and  falling  into  suitable  recesses 
in  the  bottom  of  the  mold.    This  ring  plate  being  adjusted 
in  the  mold,  the  plunger  is  made  to  come  down,  and  by  its 
pressure  the  hot  glass  is  made  to  run  around  the  mandrels 
while  the  jar  itself  is  being  formed.    The  plunger  havinj 
been  withdrawn,  the  mandrel  plate  is  pulled  out,  and  th^^-^e 
tubular  cavities  now  appear  properly  formed. 
in^artfciSu  ^^      Articlcs  widcr  at  the  bottom  than  at  the  top,  on  the  on^M^t- 
side  may  be  pressed  by  introducing  between  the  outer  sbeKI^I] 
of  the  mold  and  the  plunger  a  cylinder  tapering  wider  firoi 
top  to  bottom.    The  inside  of  the  article  must  of  course 
made  tapering  downward  towards  the  center,  so  that  tli     ^le 
plunger  may  be  withdrawn.    It  will  be  understood  that  tl 
plunger  having  been  withdrawn,  the  article  being  wider  s: 
the  bottom  than  at  the  top,  it  cannot  yet  be  taken  out  of  tl 
mold.    To  do  so  the  intermediate  cylinder  is  withdrawn,  ai 
the  article  is  now  left  perfectly  free  to  come  out. 
MoWinff   nrti-     ^  combination  mold  has  been  made  to  press  molas^sssses 

cleB  with  unlgiDg  ^ 

ixxii<'»-  cans  and  such  articles  which  are  wider  in  the  middle  tliHKzian 

at  both  ends.    It  is  plain  to  be  seen  that  to  make  such  caBsaDS 
no  plunger  can  be  used  to  press  the  article  all  the  way  dcMc^Dwn 

on  account  of  the  belly  of  the  can.    To  obviate  this  ia< iou- 

venience,  molds  have  been  made  of  several  pieces,  as  foIlai^Kws: 
The  upper  part  of  the  can,  consisting  of  the  neck  and  har:=^r//e, 
is  pressed  in  a  mold  having  a  movable  bottom  piece  v* —  Inch 
is  run  up  past  the  belly  of  the  can,  but  only  to  a  pr-x^per 
distance,  so  that  the  bottom  may  be  left  thick  ev%.cmgli 
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to  fiirnish  sufficient  material  to  form  the  body  of  the  can.  ^^chanu^ai  toou. 

The  plunger  is  provided  "with  air  passages  to  admit  of  the    Giaw-prease*. 

body  being  blown.    The  lower  part  of  the  mold,  through 

which  the  bottom  piece  ascends,  is  made  of  the  proper  shape 

to  form  the  body  and  bottom.    The  operation  is  as  follows : 

The  mold-bottom  piece  is  run  up  to  its  proper  height,  glass    Molding  arti- 

is  introduced  in  the  mold,  the  plunger  is  brought  down,  b^es.  ^ 

thereby  forming  the  neck  and  handle  of  the  can  and  a  thick 

glass  bottom.    The  mold  bottom-piece  is  now  lowered,  the 

thick  glass  bottom  is  dilated  and  made  to  fit  the  lower  mold 

by  the  pressure  of  the  air  sent  through  the  plunger,  thereby 

finishing  the  piece. 

Another  mode  of  manufacturing  molasses  cans  consists  in  Moiaaaes  cans, 
pressing  the  neck  and  handle  in  a  separate  mold,  making 
the  inside  of  the  neck  slightly  taperiog  upwards.  The  body 
Df  the  can  is  then  blown  in  the  usual  form  of  mold,  and  the 
two  parts  are  cemented  by  running  the  neck  piece  of  the 
body  into  the  pressed  neck,  and  cement  is  then  poured  into 
the  space  left  between  the  two. 

In  order  to  facilitate  the  molding  of  plain  blown  arti-  Molding  niatn 
eles,  molds  are  mounted  on  revolving  platforms,  and,  by  a  °^  *^^ 
suitable  combination  of  levers,  are  made  to  open  and  shut, 
even  when  the  platform  is  revolving.  The  molds  may  be 
made  of  a  series  of  rollers  shaped  so  as  to  make  the  de- 
sired article,  or  of  sections  of  molds,  or  two  solid  halves. 
The  mechanism  for  revolving  the  mold-bearer  may  be  cog- 
wheels or  other  gearing. 

It  is  sometimes  desirable  to  make  certain  articles  with  Voiding  arti. 
openings,  such  as  on  the  top  of  a  lamp  head,  to  leave  an  ^  ^^  *»p®"* 
opening  for  filling  the  lamp.  These  holes,  or  openings,  are 
produced  as  follows :  After  the  lamp  head  has  been  properly 
shaped,  a  small  quantity  of  hot  glass  is  dropped  upon  the 
lamp  top,  which  has  been  previously  reheated.  The  lump 
and  the  top  of  the  lamp  being  now  sufficiently  plastic,  a  tool 
somewhat  in  the  style  of  those  for  forming  bottle  necks  is 
used.  This  tool  consists  of  an  annular  piece,  which  is  brought 
over  the  hot  lump  of  glass  and  shapes  the  outside.  While 
this  annular  pie^je  is  in  contact,  a  central  pin  is  pushed  for- 
ward and  pierces  the  glass,  thus  producing  the  opening. 
Should  it  be  wanted  to  cement  a  cap  over  the  opening,  the 
shaping  tool  is  provided  with  two  levers  having  ends  prop- 
erly 8hax>ed  for  the  purpose.  These  ends  are  pressed  on  the 
Outside  of  the  tube  and  form  recesses. 

Many  articles,  after  being  molded,  pressed,  or  blown,  re-  sp^ng  snaps 
^uire  to  be  held  by  the  foot  for  fire-polishing,  or  giving  them  forflre-poUs^iinK- 
bhe  final  shape.   It  has  been  customary,  heretofore,  to  fix  the 
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itcchanieai  toou.  foot  to  a  pieco  of  hot  glass  on  the  end  of  an  iron  rod,  and  the 

finishing  is  then  put  on.  To  detach  the  pieces  it  is  necessarj 
to  part  the  two  by  giving  a  sharp  blow  on  the  iron  rod.  The 
foot  frequently  retains  pieces  of  broken  glass,  which  must  be 
Spring  maps,  removed  by  grinding.  To  avoid  this,  spring  "snaps'' are 
used.  These  consist  of  a  couple  of  jaws  mounted  on  springs^ 
so  that  they  can  open  and  shut.  These  jaws  are  fastenedat 
the  end  of  an  iron  rod,  like  a  blow-pipe. 

If  a  goblet  is  to  be  finished,  the  operation  is  as  follows: 
The  Jaws  are  made  to  open,  and,  by  the  action  of  the  springs, 
they  immediately  close  upon  the  foot  and  hold  the  goblet 
ready  to  be  finished.  Sometimes  these  jaws  are  so  arranged 
that  they  can  be  set  forward  and  back  and  fastened  by 
screws.  This  admits  of  holding  a  large  variety  of  pieces  of 
different  sizes. 
Cooling  boated     Whcu  prcssiug  glass  contiuuously  for  a  long  time,  the 

blast.  molds  often  get  heated  too  high,  and  in  this  state  glass  is 

very  apt  to  stick  to  them.  This  inconvenience  is  now  done 
away  with  by  a  system  of  blowing  air  into  the  molds.  By 
means  of  a  revolving  fan,  or  other  device,  and  tin  pipes  ar- 
ranged around  the  furnace,  a  continuous  stream  of  air  is 
furnished.  India-rubber  pipes  are  attached  to  the  tin  pipes 
at  suitable  places.  By  means  of  these  pipes,  after  each  press- 
ing, or  as  often  as  necessary,  a  stream  of  air  is  sent  inside 
of  the  mold,  thereby  cooling  it.  The  air  circulating  in  the 
pipes  may  also  be  used  for  ventilation  and  cooling  the  glass- 
house. 

of  BtM^^tSdMs     ^^  ^**^'  attempts  have  been  made  to  use  presses  for press- 

praosing.  jng  giass  by  steam  or  compressed  air.    One  of  these  presses 

has  a  set  of  molds  carried  upon  a  revolving  bed,  and  is 
operated  by  a  presser  like  a  hand-press.  The  power,  how- 
ever, is  applied  to  the  presser  by  means  of  an  auxiliary 
steam-engine,  which  is  continually  at  work.  Whenever  an 
article  is  to  be  pressed,  by  suitable  leverage  the  presser  is 
forced  down,  then  released,  the  bed-plate  revolves  far  enough 
to  bring  another  mold  under  the  presser,  and  the  operation 
is  repeated  as  often  as  desired.  Mechanism  is  attached  and 
operated  also  by  steam  so  as  to  push  the  pieces  out  of  the  mold 
after  they  are  pressed.  These  are  the  principal  features  of 
the  invention. 
Application  of    In  the  other  press  steam  is  replaced  by  compressed  air 

oompressed  air.  '^  e 

contained  in  a  reservoir,  which  may  be  filled  by  means  of  an 
air-compressing  engine.  The  bed-plate  carrying  the  mold« 
has  a  rectilinear  motion.  When  an  article  is  to  be  pre»^t 
the  mold  is  brought  under  the  presser  j  by  means  of  suitable 
valves  and  pipes,  air  is  sent  to  a  cylinder  piston  canying  the 
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innger.    The  pressure  of  the  ah*  forces  the  presser  down  ^^e^omumi  toou. 
ito  the  mold,  the  valves  are  reversed,  and  the  piston  and  compreMedair. 
resser  fly  back.    A  new  mold  is  now  under  the  plunger.    Giasa-preas. 
he  operation  may  be  repeated  as  often  as  desired  by  simply 
)euiug  and  closing  the  air  valves.    In  this  press,  as  in  the 
her,  the  pieces  are  forced  out  of  the  molds  by  rising  plugs 

bottoms.  The  different  motions  of  this  press  are  entirely 
itomatic,  with  the  exception  of  operating  the  air  valves. 
In  order  to  form  the  air  bubbles  which  are  often  seen  in-  ineioaedaip 
le  of  solid  pieces  of  glass,  they  have  been  pressed  with 
vities  on  the  outside,  and  after  being  reheated  they  are 
>sed  by  pressing  the  outside  down  with  suitable  tools,  thus 
closing  the  air  in  the  cavities. 

In  making  chimneysmany  ingenious  devices  are  now  used.    Molds  for  mak 
ley  are  blown  in  metallic  molds,  having  piercers  attached  ney».      ^^ 

the  bottom  to  open  the  lower  part  of  the  chimney, 
imetimes,  in  order  to  have  the  chimneys  cut  at  the  proper 
dght,  creasers  or  cutters  are  added  at  suitable  places  in 
e  mold,  which,  by  rotating  the  piece,  indent  it  suflft- 
3ntly  so  that  the  superfluous  parts  may  be  broken  off*. 
olds  have  been  made  with  a  base  terminating  in  a  very 
larp  angle.  When  the  glass  enters  the  mold  the  blower  al- 
ws  the  glass  to  reach  into  the  angular  cavity,  gently  blows, 
id,  when  finishing,  increases  the  force  of  his  blowing, 
ereby  spreading  the  glass  at  the  bottom  of  the  chimney 
gainst  the  thin,  sharp  base  into  a  very  thin  sheet  of  glass, 
hich  can  subsequently  be  taken  off  very  easily.  Chimneys 
«  pressed  in  molds  having  knife-edges  inserted  at  the  hot- 
►m,  thereby  reducing  very  materially  the  thickness  of  the 
[ass  at  that  point.  The  piece  remaining  beyond  the  crease 
lus  produced  can  be  knocked  off,  leaving  the  chimney  open 
:  both  ends. 

The  recent  tendency  of  work  in  making  chinmeys  is  to  in?****^6  "^S*r 
»ve  rotating  tools  of  different  shapes,  and  to  present  the  iamp-cwmney». 
i:icle  to  be  shaped  against  it.  While  the  tool  is  rotating, 
le  different  branches  composing  it  are  made  to  expand  to 
definite  size  after  having  entered  the  article  while  folded 
I  their  smallest  compass.  Chimneys  are  open  at  the  bot- 
m  and  flared  at  the  top  by  means  of  these  devices.  Many 
^vices  have  been  used  in  these  tools,  but  they  nearly 
I  operate  upon  the  expansion  principle  after  having  en- 
red  the  article.  Solid  conical  pieces  have  been  used  for 
kring,  some  plain  and  others  ribbed,  but  they  are  all  more 
less  objectionable  on  account  of  creasing  or  twisting  the 
GU98  by  the  large  amount  of  friction  produced.  The  most 
26  p  B ^VOL  3 
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Meehanicai  toou,  successful  flarers  8X6  thoso  made  of  a  few  sectional  branches 

revolving  at  a  rapid  rate. 
Opening  toou     Tlio  cupped  feet  of  goblets  are  also  opened  by  these  flar- 

for  cupped  feet,  ^^^  ^^^  opening  tools.    With  the  inside  flaring  or  opening 
tools,  jaws  have  been  combined  so  as  to  form  the  outside, 

moutha^^^**^^^^^^  revolving.    By  this  means  the  mouths  of  bottles  are 

shaped,  as  well  jis  the  extremities  of  chimneys,  etc.  These 
tools  are  supplanting  the  old  hand  shaping  tools.  In  order 
to  crimp  chimneys  sectional  blades  are  added  to  flaring  tools, 
Crimping  tools.  SO  that  whcu  the  flaring  is  finished  they  may  be  crimped  by 
pushing  the  blades  against  the  flared  end.  These  cnrnping 
tools  differ  in  shape,  but  are  alike  in  principle. 
Shaping  rollers.  The  samc  Style  of  forming  tools  has  been  made  with  re- 
volving rollers  placed  on  the  end  of  a  revolving  shaft.  The 
object  to  be  shaped  is  placed  between  the  opened  rollers; 
by  suitable  mechanism  these  rollers  are  made  to  close,  the 
roller  shaft,  revolving,  causes  the  shaping  rollers  to  revolve 
by  their  friction  against  the  object.  By  giving  different 
shapes  to  the  shaping  rollers  different  styles  of  goods  may 
be  made.  The  roUers  have  for  object  to  avoid  the  great 
friction  produced  by  solid  or  sectional  molds,  and  are  of  the 
same  nature  as  the  revolving  molds  previousl3"  mentioned. 

marks^giw^     I  havc  thus  rapidly  sketched  the  principal  impruve- 

this^inr       *^  ments  made  in  mechanical  tools  for  working  glass.    Many 

minor  inventions  have  been  made,  but  they  sire  mostly 
modifications  of  other  devices.  Our  aptitude  to  adapt  ma- 
chinery to  our  wants  is  as  noticeable  in  glass-making  as  in 
other  branches  of  industry.  Many  inventors,  however,  not 
being  sufficiently  acquainted  with  the  peculiar  properties  of 
glass,  have  applied  to  its  working  combinations  of  machinery 
altogether  impracticable.  Glass,  while  hot,  may  be  com- 
ConductofP^i^d  to  plastic  dough,  and  it  is  only  in  this  state  that  it 

=«^"**-  can  be  properly  worked.    Should  it  be  too  hot,  it  becomes 

too  liquid  and  cannot  be  worked.  In  pressing,  the  plastic 
mass  is  forced  up  and  fills  the  cavity  between  the  plunger 
and  the  inner  shell  of  the  mold.  Should  the  glass  be  too 
liquid  it  could  not  retain  the  shape  given  to  it  by  the  moUt 
and  would  fall  down  again.  Should  the  mass  be  too  cold 
the  action  of  the  plunger  would  be  hard  and  imperfect,  and 
the  friction  of  the  glass  against  the  surfi^^s  of  the  mold 
and  plunger  would  cause  wrinkles  to  appear  upon  the  face 
of  the  pressed  articles.  Glass  being  worked  in  a  plastic 
state,  in  order  to  get  even  and  smooth  surfaces  abrupt 
angles  should  be  avoided,  since  the  plastic  mass  cannot  pass 
a  sharp  curve  without  creasing  its  surface.  In  hlosnnS 
articles,  shaping  with  tools,  or  blowing  in  molds,  should  the 
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^lass  be  too  hot  it  cannot  retain  its  shape ;  should  it  be  too 
x>ld  the  shaping  becomes  difficult.  Pieces  requiring  some 
:ime  to  finish  them  have  to  be  reheated  again  and  again 
intil  finished.  This  frequent  reheating  and  cooling  has  a 
}endency  to  produce  deyitriiication,  and  the  glass  loses  its 
Tansparency. 

Having  been  the  pioneers  in  pressing  glass,  we  retain  to      America  the 
:hi8  day  the  supremacy  in  this  branch.    Eurox)ean  pressed  pTessing. 
^lass  cannot  be  compared  with  our  productions,  and,  at  the 
rate  that  mechanical  inventions  are  applied  to  its  working, 
^e  certainly  should  maintain  our  position  over  all  other 
parts  of  the  world.    As  in  other  branches  of  manufacture, 
patents  have  been  issued  for  inventions  possessing  no  nov-    Patents, 
elties,  and  have  led  to  litigations  both  cx)stly  and  vexatious. 
With  the  custom  in  vogue  in  making  appointments  in  our 
civil  service  this  can  scarcely  be  avoided.    If  examiners  in     QnaimcaUons 
our  Patent  Office  were  retained  during  good  behavior,  and pat^JtoffloB*  ^ 
not  subject  to  political  changes  or  removal  to  make  places 
for  new-found  firiends,  we  could  reasonably  hope  to  have  an 
efficient  corps,  in  which  each  man  would  be  thoroughly 
posted  in  his  own  particular  branch.    With  efficient  exam- 
iners, holding  their  positions  for  life  or  during  good  behav- 
ior, there  would  be  no  inducement  to  do  wrong,  nor  would 
patents  be  granted  for  inventions  known  to  other  persons 
better  posted  than  themselves.    A  patent  issued  under  the    Pfetcnta  should 
seal  of  the  Patent  Office  and  granted  after  examination  by  granted   as    to 
such  a  corps  of  clerks  would  be  invaluable  to  inventors,  and  ^t!"         ™" 
in  many  instances  such  a  document  would  be  a  sufficient 
guarantee  against  the  invasion  of  their  rights.    Whether 
we  shall  ever  reach  such  a  happy  result  in  our  civil  service 
is  for  the  people  to  decide.    In  a  popular  form  of  govern- 
ment what  the  people  wish  should  be  granted  by  our  legis- 
latures.   The  patent  laws  have  done  much  towards  fostering  influtnceof  the 

_  .  _    .  patent  syBtem  in 

3ur  industnes,  and  mventors,  as  a  class,  have  contributed  oar  prosperity. 
(nuch  to  our  prosperity,  besides  pouring  a  large  revenue  into 
>ur  national  Treasury ;  they,  therefore,  would  seem  to  have 
%  right  to  ask  the  paternal  care  of  the  government. 

CHARLES  COLNfi, 
Assistant  Secretary  to  the  Z7.  8.  Commissioners. 
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(Brtnot  from  the  Official  ClM«ifl«itioii.  1 

CLASS  44.— PRODUCTS  OF  THE  CULTIVATION  OF  FORESTS  AND  OF  THE 

TRADES  APPERTAINING  THERETO. 

Specimena  of  different  kinds  of  forest  trees. 

Wood  for  cabinet  work,  for  fire- wood,  and  for  building.  Timber  for  ship-boildixig; 
staves;  deft-timber  shingles. 

Cork :  bark  for  textile  purposes.  Tanning,  coloring,  odoriferoos,  and  resinoos  sab- 
stances. 

Products  obtained  ficom  forests:  charcoal  and  dried  wood;  raw  potash;  tnmay; 
basket-work ;  straw  work ;  wooden  shoeSi  etc. 
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IPase  SM.  lol.  III.) 


REPORT 


ON 


FORESTRY. 


dubtless  an  exhaustive,  and  possibly  an  interesting^ 
rt  might  be  made  of  the  features  of  the  exhibition  of 
it  products,  implements  of  forestry,  etc.,  made  at  Paris; 
in  the  understanding  of  the  writer,  such  is  not  the 
tt  of  these  reports,  but  rather  to  hiy  before  the  people  yeSST*  ^  **** 
e  United  States,  in  a  concise  form,  the  general  informa- 
derived  from  an  examination  of  the  products  and  proc- 
exhibited;  to  deal  with  causes  rather  than  effects; 
to  give  an  idea  of  the  systems  by  which,  in  European 
bries,  under  difficulties  unknown  in  America,  the  science 
►restry  has  been  fostered,  protected,  and  well-nigh 
cted,  and  the  magnificent  exhibition  at  Paris  made  a 
bility. 

stricted  thus  to  one  view  of  the  question,  the  reporter 
ther  hampered  by  the  reflection  that  already  the  whole 
^<;t  has  been  ably  treated  by  writers  who  have  brought 
iar  upon  it  the  resources  of  immense  observation  and 
►und  scholarship.    The  labors  of  the  Hon.  George  P.    Ge«-  p-  Marau. 
^li  in  his  "Earth  as  Modified  by  Human  Action;''  of 
Hon.  F.  B.  Hough  in  his  reports  to  the  Commissioner   f.b.  Hough, 
griculture ;  and  of  that  veteran  in  this  department.  Dr.    j^   j  j^.   ^ 
L  A.  Warder,  one  of  the  Commissioners  at  the  Vienna  warder. 
Dsition  of  1873,  to  say  nothing  of  scores  of  other  writers, 
i  left  little  to  be  said.    If,  under  such  circumstances, 
present  writer  can  bring  down  the  history  of  forestry  in 
>pe  to  a  later  period,  can  speak  somewhat  of  hitherto 
tcorded  progress,  and,  what  is  far  more  important,  im- 
8  upon  the  people  of  the  United  States  the  vital  impor- 
€  of  the  subject  of  forestry,  he  will  have  achieved  his 
et,  and  have  accomplished  all  that  can  be  reasonably 
jcted  of  him. 

1  this  connection  he  may  say  that  it  is  not  so  much  the tereS*^n*forMt 
e  of  forest  culture  as  its  practicability  upon  which  the  prowrvation. 
)le  of  the  United  States  need  information.    The  time 
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has  happily  passed,  it  is  to  be  hoped,  when,  throughout  the 

United  States,  trees  are  considered  incumbrances  of  the 

soil,  to  be  got  rid  of  by  the  most  wasteful  and  destructive 

Interest  fai  re-  mcthods  possiblc.    There  is  now  as  much  anxiety  felt  for 

forestiiiff    dena  '^  "^ 

ded  tracts;        the  reforesting  of  our  bare  hillsides  as  once  was  felt  for 

stripping  them  of  the  last  vestige  of  covering.    Yet,  when 

our  people  consider  the  area  thus  deforested,  and  in  addi- 

and  foresting  the  tion  the  vast  prairics  of  Kansas  and  other  Western  States, 

plains.  themselves  treeless,  and  creating  in  the  course  of  settlement 

a  demand  for  the  destruction  of  countless  acres  of  the  fine 
De-foresting  forests  of  Wiscousin,  Michigan,  and  Minnesota,  the  Ameri- 

tbe    lumber    rc>-  . 

gions.  can,  unacquainted  with  any  system  of  forest  culture,  uii-- 


accustomed  to  any  State  or    Federal  legislation  on  the^^^ 
subject.  Is  apt  to  exclaim,  '^Who  is  sufficient  for  thes^^,,^ 
things!" 
to^rquM^n*^     "^^^  object  of  tMs  brief  report  will  be  to  call  the  attentioi 
forest  culture,     of  American  doubters  to  the  ancient  adage,  "What  mai 
has  done,  man  may  do,"  and,  by  speaking  of  the  progref 
of  forest  culture,  inspire  a  hope  which  may  lead  to  practic 
and  successful  effort  in  the  United  States.    As  to  the  deti 
as  to  what  legislation  is  best  for  a  country  where  the  peop 
are  jealous  of  governmental  interference,  that  question  mii 
be  left  to  the  statesman ;  and  as  to  the  proper  varieties 
trees,  mode  of  culture,  and  the  like,  that  can  be  safely  1< 
to  the  intelligence  of  our  nurserymen  and  farmers. 

I  will  now  give  an  outline  of  the  leading  exhibits  at  Par 
leaving  the  seeker  after  further  and  more  precise  investij 
tion  to  the  catalogues  and  other  publications  resulting  fi 
the  Exposition. 

FRANCS.  PKANCE. 


piSe*  SSfbiT  fai     ^®  might  be  naturally  expected,  the  French  exhibit 
f aris.  \yy  fax  the  largest  and  most  complete.    The  displays  mai 

not  only  by  the  government  but  by  individuals,  were 

equaled  elsewhere. 
The  governmental  exhibit  was  divided  into  two  grou-^^ps? 

the  principal  being  made  in  the  pavilion  of  the  '^  Admi^^^^is* 

tration  of  Forests"  at  the  Trocad^ro. 


Tbe  chAiet  of     The  Chalet,  (see  the  frontispiece  of  this  report),  ^'  ^was 
built  entirely  of  woods  grown  in  France,  at  least  200  vj 


ties  being  used  in  its  construction.    This  building 
ravels"™' rep?e-  ^^^^^  ^^®  gcological  and  entomological  collections  madi^   e  by 
^?ui°^  S^  the  ^^^  School  of  Forestry,   maps,  plans,   photographs,  ^d 

dunes  and  ro-for- models  representing  the  processes  of  reforesting  mo^i^afl^ 
AUI9.  ains   and  of  retaining  the  shifting  surface  of  sand  ^^tiills. 


On  the  walls  was  exhibited  a  complete  collection  oMr~  tbe 
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aplements  used  in  forestry.    An  interesting  feature  of  this      '"^''°»- 
diibition  was  a  model  showing  a  section  of  a  mountain. 
.  zigzag  track,  constructed  of  logs,  somewhat  after  the  fo^§^™"**  ^ 
anner  of  the  ancient  "corduroy'^  known  in  this  country, 
as  represented.    In  the  logs  notches  were  cut,  forming  a 
^ntinuous  groove  for  the  runners  of  the  sleds  upon  which    Timber  slide, 
te  timber  was  transported  to  the  foot  of  the  mountain. 
The  workmen,  dressed  in  the  peculiar  costume  of  the  Modeiofmoant' 
mntry,  were  represented  carefully  running  the  loaded 
eds  down  the  steep  descent,  while  others  were  toiling  up 
le  mountain  with  the  sleds  on  their  backs,  to  be  again  with  iftbonn  in 
aded  and  forwarded  on  the  wooden  way  to  the  foot  of  the  *^  ^^^ 
3clivity.    To  make  the  scene  more  life-like,  the  natural  fea- 
ires    of  mountain   scenery,  the   yawning   ravines,  and 
Lunging  water-courses  were  represented. 
Another  view  of  the  mountain  showed  the  plantations  of       and  pianta- 

.  ,      tions  of  Tuioiis 

•ees  of  various  growths,  and  near  by  were  shown  thegrowtiis. 
Leak  mountain  sides,  as  yet  untouched  by  the  labors  of  the 
)rester.    A  statement  was  affixed  showing  the  length  of 
me  required  to  transform  the  seemingly  bare  rocks  to  the 
tirifty  woodland.    Other  portions  of  the  model  exhibited 
ie  massive  and  costly  stone  embankment  built  to  prevent    Embankmente 
tie  soil  on  the  slopes  of  the  mountains  from  being  washed  forest ^M^^n^ 
ito  the  valleys  below.    These  structures  form  a  prominent  ^^®*' 
^ture  of  the  landscape  in  the  mountainous  portions  of 
'ranee  and  Italy,  where  every  foot  of  earth  is  carefully 
reserved  and  patiently  and  laboriously  cultivated. 
The  exhibition  at  the  Ch&let  was  not  confined  entirely  to      Qnadxnpeda, 
he  products  of  processes  of  forestry,  for  in  connection  with 
hem  were  shown  the  quadrupeds  and  birds  of  France,    Taxidermy, 
eautiful  specimens  of  taxidermy,  and  also  a  magnificent    -  *^    ^  . 
itomological  collection.  coUeotioii. 

Around  the  Gh&let  were  planted  over  two  hundred  varie-    ^^1^^^^^^^  ^f 
Bs  of  resinous  trees,  some  already  successfully  grown  in^o  vMioties  of 
rauce,  others  in  process  of  acclimatization.    The  drawing 
ven  includes  the  latter  plantation. 

Near  the  Chalet,  which  might  be  termed  the  headquarters 
'  the  ^^  Administration  of  Forests."  was  a  small  building 
tiled  the  "Pavilion  des  Gardes."    It  was  constructed  oiowdM, 
bk  logs,  separated  by  a  lattice  of  birch  and  chestnut.    iBij^nd  lattice 
lis  building  were  exhibited  the  collection  of  seeds  and      couection  of 
mes  from  the  domain  of  Barres;  also  the  tools  employ ed  JJJ^«»d  *™p^®- 
L  that  forest  establishment,  and  models  and  plans  of  the 
leese  factories  which  have  been  introduced  by  the  I^^fi^Jjl**'**®*** 
artment  of  Forests  at  difterent  x>oints  in  the  Alps  and 
Pyrenees.    In  this  connection  may  be  noted. the  attention 
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j^^'  paid  by  the  French  Government  to  the  development  of  the 
mountain  departments.  One  of  the  great  resources  of  France 
Mmd Sft'o^*  is  the  forests  of  Norway  pine  found  in  the  high  regions  of 
the  Jura  and  of  Savoy.  The  wood  is  used  extensively  in 
the  construction  of  musical  instruments,  for  which  purpose 
it  is  said  to  equal  the  wood  obtained  from  the  Black  Forest 
and  the  Tyrol,  which  at  present  furnish  the  principal  sup- 
'  ply.    The  Exposition  furnished  an  opportunity,  which  the  .^ 

^^Administration  of  Forests'^  amply  improved,  of  display-  — 
ing  the  resources  of  France  in  this  direction — a  new  chan — -_ 
nel  for  French  skill  and  industry. 
Exhibit  ia  the     Bcsidc  the  exhibition  at  the  Trocad^ro,  brief  mention  a**;,^ 
main  building,    j^^^  should  be  made  of  the  fine  display  made  in  the  mt 

building  in  the  Champ  de  Mars.     Here  were  two  rooi 
each  of  them  50  feet  square,  completely  filled  with  the  coi 
tributions  of  firms  and  individuals,  and  also  of  the  ^^A( 
Ornamental  miuistratiou  of  Forcsts.'^     Here  were  specimens  bf  onL__^* 

wood-work.  _  _,  _  ,..  «.  .  .. 

mental  work  m  wood,  revealing  in  perfection  the  exqmsi ^^ 

taste  and  skill  of  French  artisans.    There  were  specime^^ — 2^ 
woods  MdiiOTk.^^^  woods  Capable  of  receiving  the  highest  degree  of  poli^^/( 
Cork  was  shown  in  great  variety,  in  its  natural  state  su  ^^ ^ 
winevatt.      prepared  for  use.     Great  tanks  for  holding  wine  forn^^ 
part  of  the  exhibit. 

FRENCH  COLONIES. 

FiSoh*coionieaf     ^^  ^^®  main  buUdiug  the  French  colonies  exhibited  jpre- 
cious  woods,  the  display  from  Algeria  being  especially  fine. 
Not  only  from  Algeria,  but  from  French  Guiana,  3farti. 
nique,  Guadeloupe,  Senegal,  Gaboon,  Coehiu-China,  Ocean- 
ica,  and  New  Caledoniii  were  exhibitions  on  a  maguificent 
scale. 

UNiTBD  8TAT18.  THE  UNITED  STATES.  I 


Depwiment  of     The  cxhibits  of  the  botanical  division  of  the  Departipent  / 

Agricmture.  •  .        j 

of  Agriculture,  at  Washington,  consisted  of  wood  sections  j 
of   uTe  %Sted  ^^  ^^®  principal  forest  trees  of  the  United  States,  of  botan- 
States.  jcal  specimens  of  the  foliage  and  flowers,  and  of  specimeni 

of  the  larger  dry  fruits,  as  nuts  and  cones.    The  wood  sef 
•  tions  were  each  1  foot  in  length,  and  embraced  one  qn 
of  a  cross-section  of  a  tree,  showing  the  bark  and  the 
of  the  wood;  each  specimen  was  numbered,  and  had 
name  and  locality  painted  in  conspicuous  type  across 
soo^^i^iM   of  ^^*^  ^^  *^®  section.     The  collection  embraced  about- 
^oodB.  species ;  of  these  there  were  25  species  of  pines,  15  8\  ^ 

of  firs  and  spruces,  and  20  species  of  larches,  yews,  jonv 
and  other  conifers ;  there  were  10  species  of  poplari 


/ 
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willows,  8  species  of  birches  and  alders,  28  species  of  oaks,  uxttbd  arAiBB. 
9  species  of  hickories,  4  species  of  walnuts,  9  species  of 

1  J  IX-        o  •  r         X.      r,  '  jf  ^  Exhibit  of 

elms  and  celtis,  8  sjKiCies  of  ash,  9  sx>ecie8  of  maples — woods. 
together  with  magnolias,  bass-woods,  locusts,  cherries,  etc. 
An  interesting  feature  of  the  collection  of  the  Agricul- 
toral  Department  was  a  set  of  photographs  of  the  principal  ^^£J<>*o«»p^of 
trees,  to  show  their  size  in  proportion  to  that  of  other  trees 
adjacent  to  them  in  the  forest.  The  States  of  West  Vir- 
ginia, Georgia,  and  Tennessee  were  also  represented  in  the 
collections  of  woods. 

That  firom  West  Virginia  was  very  fine,  consisting  ^^ooUeoWoJo?*3oo 
specimens  showing  bark,  split  section,  and  planed  and  var-  apeciesof  wood*. 
nished  section — about  300  specimens  in  all. 

But  Oregon  outdid  all  other  sections  of  our  country  (of  Oregon  exhibit. 
course  excepting  the  exhibit  of  the  Agricultural  Depart- 
ment), for  Oregon  made  the  only  "State  exhibit"  at  Paris. 
The  articles  shown  were  all  placed  on  a  cabinet  made  of  cabinet  of  the 
25,000  pieces  of  wood,  all  from  the  forests  of  that  State.  sSS^   "^^    ^ 
The  cabinet  itself  was  a  real  work  of  architectural  art. 
It  was  but  17  feet  high  and  9  feet  in  diameter  at  the 
base,  running  to  a  point  at  the  top.    The  woods  used  in 
its  construction  included  black  walnut,  ash,  cedar,  curled 
maple,  mountain  mahogany,  alder,  ebony,  and  other  varie- 
ties of  fine  wood. 

B.  P.  Clapp  &  Co.,  of  Pawtucket,  B.  I.,  had  an  exhibit  b.  p.  ciapp  & 
showing  the  products  of  dry  distillation  of  wood,  including  d^'d£tiUf^^on  of 
charcoal.  ''^^ 

J.  S.  Young  &  Co.,  of  Hanover,  Pa.,  contributed  a  series   j.  s.  Yonng  & 
of  si)ecimens  illustrating  the  manufacture  of  flavorine  and 
the  various  grades  sent  to  the  market. 
Thomas  Meehan,  of  Oermantown,  Pa.,  exhibited  a  collec-^    Thomw  Me- 

'  '  '  .   baa,    foPBst-tree 

tion  of  forest-tree  seeds,  which  consisted  of  about  300  speci-  seeds. 
mens  of  seeds,  all  labeled  with  their  names. 

OTHEli  EXHTBITINa  OOUNTEEBS.  Other  couniriet. 

Norway  had  a  very  creditable  exhibit.    The  forest  extent   Norway. 
of  that  country  is  about  64,000  square  kilometers — one-half 
belonging  to  the  State  and  the  other  half  to  private  indi- 
viduals, who  have  the  privilege  of  cultivating  them  as  they 
Bee  fit. 

Sweden  had  but  14  entries,  but  under  each  of  these  there   swvdfls. 
was  a  large  number  of  articles.    Further  on  in  this  rex>ort 
xeference  is  made  to  the  forests  and  jieat  of  that  country. 

Japan  had  but  5  entries.  Japan. 

China  had  12  entries,  all  by  the  custom-houses  at  differ-    China. 
enti>ort8. 
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SiMiB.  Spain  had  95  entries  and  a  fine  display.    At  least  half  of. 

the  entries  were  by  municipalities. 

Ao^ft,  Hon.  Austria,  Hungary,  Italy — ^in  feujt,  nearly  every  country  of 
Europe — ^had  grand  displays  of  the  products  of  tiie  forests, 
not  only  in  the  woods  of  the  several  countries,  but  in  manu- 
factured articles. 

Germany.  Germany,  alone  of  the  nations  of  Buroi>e,  exhibited  noth- 

ing in  any  department  except  in  that  of  the  arts. 
and'c^iS*"^*     England,  Ireland,  and  Scotland  had  but  a  meager  di*' 
play  of  woods,  but  the  deficiency  was  made  up  by  the  oA- 
onies  of  Great  Britain. 

Avuito^  Canada  and  the  different  colonies  of  Australia  had  ex- 

hibits far  in  advance  of  any  other  countries,  with  the  excq>- 
tion  of  France. 

«(£^%£:       FOBESTAL  LEGISLATION  AND  STATISTICS. 

Mm. 

In  order  to  further  show  the  interest  taken  in  the  subject 
of  forestry  in  several  countries,  I  purpose  giving  such  in- 
formation as  I  was  able  to  procure  touching  the  extent  of 
forests,  the  traffic  in  the  products  of  forests,  and  the  laws 
and  regulations  bearing  upon  the  subject  of  preserving 
them  and  reforesting  the  districts  made  bare  from  varioos 
causes.  The  information  is  taken  for  the  most  part  from  re- 
ports made  to  the  several  governments  and  printed  in  their 
Official  Catalogues  of  the  Paris  Exposition. 

nhxcE.  FBANOB. 


It  is  instructive,  as  well  as  curious,  to  trace  through  the 
history  of  France,  since  the  time  of  its  occupation  by  the 
Bomans,  the  laws  on  the  subject  of  forestry. 
Histoxiosketoh.     At  the  time  when  France  was  occupied  by  the  BomaoB 
the  country  was  in  nearly  the  situation  of  the  region  now 
covered  by  the  United  States  during  the  first  300  to  400 
years  of  its  occupancy  by  Europeans.    It  was  then  that  ap- 
rooting  and  clearing  the  land  of  timber  was  carried  on  in 
order  to  produce  cereals  and  to  provide  for  sanitary  inter- 
vaSoyTn *a*d' ^^'    ^^  ^^  about  the  year  800  A.  D.  when  the  first  stepa 
^'^  were  taken  to  protect  the  forests  from  destruction;  but  it 

ordiiiADoe  of  was  as  late  as  1280  before  an  ordinance  was  passed  to  ofm- 

1280 

trol  this  subject  and  officers  were  appointed  to  enforce  it 
This  ordinance  and  the  orders  enforcing  it  were  from  time 
to  time  modified  and  enlarged,  but  continued  without  much 
iw?'^^'^^  **^  change  down  to  1669.  In  that  year  Louis  XIV  issued  an 
ordinance  rearranging  preceding  laws  and  making  new  ones. 
Its  preamble  clearly  indicates  that  its  design  was  to  caoae 
the  general  interest,  which  was  menaced  by  the  destruction 
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of  forests,  to  prevail  over  the  often  opposed  interests  of  the      n^»cE. 
oommnneSy  of  the  civil  or  religions  commnnities,  and  even    FomtaiugitUt- 
of  private  persons. 

The  corps  charged  with  the  application  of  this  celebrated    soope  o^  t^ 
ordinance,  and  constituted  by  it,  extended  its  jurisdiction 
not  only  to  the  estates  of  the  royal  domain,  but  also  to  those 
of  communes,  convents,  and  civil  and  religious  corporations. 
Every  mortmain,  in  a  word,  was  administeri  d  by  master-  E«totea,priTate 
ships,  and  the  woods  of  private  persons  themselves  were 
subjected  to  restrictions  judged  indispensable  to  assure  their 
preservation.     The  hunt,  fishing,  and  in  feujt  everything ^j^,j^^**5«J2j 
I>ertaining  to  the  administration  of  forests  were  also  con-  ^<<»«- 
fided  to  the  vigilance  of  officers  of  the  masterships.    The 
difficulties  which  the  parliaments  opposed  to  the  registering 
of  the  ordinance  of  1669  proves  how  much  authority  it  con- 
ferred upon  the  King's  officers,  and  how  much  it  injured  the 
privileges  of  the  nobles  and  religious  corporations;  but  the  ti^S^^LffS 
royal  power  energetically  maintained  its  right  of  protecting  interests. 
the  great  social  interests;  and,  moreover,  being  sustained 
by  the  public  opinion,  which  was  already  powerful,  it  over- 
came the  interested  resistances  offered  by  several  parlia- 
ments.    This  superior  right  of  protecting  forests,  whose 
preservation  has  from  all  time  been  recognized  as  necessary 
to  the  existence  of  civilized  society,  has  been  claimed  by  all 
governments  which  have  succeeded  ancient  monarchy  in 
France. 

This  ordinance,  with  various  modifications,  remiskined  in ,  BeOTgant»tii>n 

'  'In  1791. 

force  until  1791,  when  there  was  a  complete  reorganization. 

At  that  time,  by  a  special  decree,  the  number  of  officers  was   officers  of  sd- 

fixed  at  35  conservators  and  393  instructors.    But  it  was  ^' 

not  until  1891  that  this  law  was  put  into  practical  operation. 

At  that  time  the  salaries  of  the  officers  were  as  follows : 

llanos.     Sslsrlet. 
Administratore 10,000 

Conservatois 5,000 

Inspectors 3,500 

Under-inspectois *...  2,000 

Principal  guards 1,200 

Private  guards 500 

The  decree  of  January  26, 1801,  divided  the  woods  and  for-    Decree  of  laoi. 
ests  of  the  republic  into  27  conservations. 

The  first  acts  of  the  new  administration  were  to  begin  the 
regeneration  of  the  forest  property,  which  was  seconded  in 
a  very  energetic  manner  by  the  tribunals.    This,  like  all 
former  laws,  has  been  changed  as  necessity  seemed  to  re-        ' 
quire,  untU  at  the  present  time  the  head  of  the  Forest  De-    sureaa  of  the 
partanent  is  one  of  the  principal  bureaus  of  the  government.  S^*    Dep«t- 
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"^<^-  There  are  forestry  schools  of  a  high  order,  where  papils  aree 
trained  in  all  the  sciences,  as  mach  as  those  in  militaniri 
academies.  The  students  graduated  from  these  schools  are; 
ttorertry  achook.  bouud  to  servc  as  forcstcrs,  as  much  as  are  those  from  mili- 
tary and  naval  schools  required  to  ser\'e  in  the  army  anc 
navy.  There  is  discipline  and  penalty  as  there  is  in  ihm 
army,  and  it  is  as  much  a  profession  to  be  a  forester  as  t^ 
be  an  aimy  officer. 
A^iniatration     A  reccut  Frcuch  writcr  on  this  subject  says : 

of  Foraato;    its  j  *f 

■cope  and  value.      a  jt  remains  for  U3  now  to  say  what  the  past  induces  us  to  predict  1^ 

the  future.   Every  one  has  been  able,  indeed,  to  see  that  the  forest  cor^-~ 
gradually  separating  itself  from  the  traditions  of  ancient  govemmexi^  - 
has  finished  by  taking  its  place  beside  the  great  public  services,  direct 
by  the  scientific  skill  and  industry  which  characterize  our  age.    Sii 
the  law  of  July  28, 1860,  the  Administration  of  Forests  has  ceased  f 
be  a  simple  financial  administration.    The  part  it  plays  at  present  is  x^oi 
simply  to  increase  by  a  few  millions  the  receipts  of  the  treasury.      Jq 
augment  the  public  wealth  by  the  development  of  forest  cultivation, 
to  furnish  the  marine,  agriculture,  and  industry  with  ever-growing 
resources ;  in  protect,  against  the  combined  influenci^s  of  atuiospheiv 
and  water,  the  soil  and  all  the  riches  that  human  work  and  labor  have 
thus  accumulated,  to  increase  its  fertility  by  a  wise  application  of 
forces  of  organic  nature — such  is  the  high  mission  leagued  by  the  past 
to  the  forest  corps  and  the  latter  has  been  for  a  long  time  in  a  condition 
to  fulfill  it." 

trespj^*^**  ^^     ^®  *  matter  of  curiosity,  and  to  show  how  important  f 

the  preservation  of  the  forests  is  considered,  I  appeud  i^ 
table  showing  the  penalties  for  injuring  trees.    I  take  thir 
from  the  laws  and  regulations  at  present  in  force.    It  wjf 
be  seen  that  the  penalties  vary  according  to  the  chisajf 
ciaBsification  trccs  iujurcd.    The  first  class  is  composed  of  oaks,  beedl 
yoke-elms,  elms,  ashes,  maples,  pines,  firs,  larches,  dr 
nuts,  lote-trees,  walnuts,  service  or  quick  trees,  and  tf 
fruit  trees ;  the  second  class,  of  alders,  birches,  aspeni 
lars,  willows,  and  other  species  not  comprised  in  Haj 
class.  ^ 

Graded  penal-     Penalties  for  cutting  or  carrying  away  '*  with  agj 
circumstances''  apply  to  cases  where  the  offense 
committed  in  the  night-time,  or  with  a  saw,  or  by, 
quent  who  has  been  guilty  of  the  same  before,  j/ 
offense  has  been  committed  with  the  aid  of  a  f 

delinquent  who  has  been  guilty  of  the  same  offei|f 

r 


fobestby:  commissioner  bakbr. 


399 


Table  of  penalUeBfor  cutting  or  carrying  away  trees  from  thepidflio  woode, 

TBBSS  OF  THE  FISSl'  CLASS. 


Simple  offenM. 

Oifenso  with  aggravation. 

By  day — with  a  saw;  second 

offense;  with  saw,  second 

Byd«y. 

offense.    At  nieht— with  a 
saw;  sooondoTOnse;  with 

saw,  second  offense. 

s 

tf  i 

9^JU 

5 

1 

1 

5 

■  -    r 

/.    e. 

Imprisonment. 

Imprisonment. 

• 

m.  e. 

/.   c. 

/.    e. 

10 

0  00 

0  00 

r 

0  00 

/ 

For  trees  above  two  me- 

20 
30 
40 
50 

1  00 
1  10 
1  20 
1  30 

2  00 

3  30 

4  80 
6  50 

^Imprisonment     5^ 
1     days  at  most.      ^ 

4  00 
U  60 
960  1 
13  00 

^  Imprisonment     5 
dlays  or  more. 

ters  in  oiromnferenoe 
the  penalties  are  fixed 
according  to  the  same 
ratio. 

60 

1  40 

8  40 

16  40 

70 

1  50 

10  50 

21  00 

80 

1  60 

12  80 

25  60 

90 

1  70 

15  30 

1                      r 

30  60 

1  00 

1  80 

18  00 

36  00 

1  10 

1  00 

20  00 

41  80 

' 

Tho  fractions  of  a  deci- 

1 20 

2  00 

24  00 

• 

48  00 

meter  are   not   com- 

1 30 

2  10 

27  30 

54  60 

I  Imprisonment    2  1 
months  or  more 

puted  in  fixing  the 

1  40 

2  20 

:)0  80 

Imprisonment     2 
1     months  at  most.  ] 

61  60 

penalty. 

1  50 

2  30 

35  50 

G9  00 

The  lines  can  only  be 

1  60 

2  40 

38  40 

76  80 

doubled. 

1  70 

2  50 

42  50 

85  00 

1  80 

2  GO 

46  80 

03  60 

1  90 

2  70 

51  30 

102  60 

2  00 

2  80 

56  00 

1 

*                                                                     • 

112  00. 

1 

■ 

TREES  OF  THE  SECOND  CLASS. 


10 
20 
30 
40 
50 
60 
75 
80 
00 
00 
10 
20 
30 
40 
50 
60 
70 
80 
90 
00 


0  00 
50 
65 
GO 
65 
70 
75 
80 
85 
90 
95 

1  00 
05 
10 
15 


1 
1 
1 


00 
00 
65 
40 
25 
20 
25 
40 
65 
00 


1  20 


25 
30 
35 
40 


10  45 

12  00 

13  65 
15  40 
17  25 
10  20 
21  25 
23  40 
25  65 
28  00 


^  Imprisonment  5 
'  days  at  most. 


0 
2 
3 

4 


00 
00 
30 

80 


Imprisonment     2 
>■    months   at   the 
most. 


6  50 
8  40 
10  50 
12  80 
15  30 
18  00 
20  90 
24  00 
27  30 
30  80 
34  50 
38  40 
42  50 
40  80 
51  30 
56  00 


.Imprisonment  5 
'     days  at  the  most. 


Imprisonment  2 
months  at  the 
most. 


The  same  as  with  trees 
of  the  first  class. 


Value  afforests. 

Under  this  head  I  append  the  following  facts  and  figures, 
\7hich  may  be  instructive  as  showing  the  extent  of  the  for- 
est industry  in  France,  an  industry  which  may  be  said  to 
1)e,  to  a  large  extent,  an  artificial  one,  the  result  of  legisla- 
tion and  human  foresight: 

The  woods  or  forests  in  France  cover  an  area  of  9, 1 87,304 


FRANCl. 

Valneoffbrosts. 


Areaofforesta. 
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,    ^^«^c»-       hectares,*  of  which  967,018  belong  to  the  state,  2,090,788 — 
Areaof  forests,  belong  to  commones  or  parishes  and  to  public  institutions,     , 
«  and  6,129,398  to  private  parties. 

^^^Dction  of    rpjj^  annual  production  of  these  forests  is  20,000,000  cubic 

meters,!  of  which  2,500,000  cubic  meters  are  used  for  build- 
ing and  working  purposes  and  17,500,000  cubic  meters  foi 
fuel.  In  proportion  as  the  rates  of  transportation  decrease^  -. 
and  as  the  facilities  of  supply  become  developed,  the  con  _^ 
sumption  of  wood  in  France  increases  progressively,  i^  spit 
of  the  coal,  which  is  coming  more  and  more  into  genei 
use  as  fuel,  and  in  spite  of  the  tendency  to  substitute  iro' 
CoasmnpUonfor  wood  in  civil  and  naval  constructions.    The  annual  co 

of  wood. 

sumption  in  France  is,  (1)  of  wood  used  in  building  and  f< 
industrial  purposes,  about  9,410,000  cubic  meters,  distri 
uted  in  the  following  manner: 

Cabic 


*•""•  Marine^  military,  and  merchant '^^t^^^DOO 


Artillery  engineering 40, 

Railways tiOO,   ^jqq 

Buildings 1,200^   «00 

Clapboards,  laths,  etc 3, 900»  COO 

Wheelwright,  fomitnre,  and  utensils 4,000,  ffoo 

Total 9,41^,009 

(2)  wood  for  fuel,  16,000,000  steres,|  and  carbonized  wood, 
about  6,000,000  steres.    The  home  production  is  far  from 
B^cit  of  do-  supplying  the  demand  created  by  such  a  consumption.  The 
tions.  annual  deficit  is  nearly  11,411,000  cubic  meters,  which  is 

covered  by  the  following  importations: 

Fnnci. 
ImporUtions.   p^^^ to  the  value  of . .      2,365,000 

Railroad  snppUes 2,080,000 

Building  material 125,360,000  1 

Waste 37<»,000  f 

Cleaving  purposes 2, 686, 000  P 

Props  (especially  in  mines) 1,140, 

Clapboards  and  shingles 62, 414, 

Wicker  work 187, 

Corks 2,940, 

Mixed  purposes ^»^'7 

Total 202,43a|f 

^y^e  of  ixn.     rpjjg  ^^j^^  ^f  Imports  during  the  year  1877  amoun 
203,919,000  fr.,  while  in  the  year  1808  it  was  but  177,38 
fr.,  and  in  1856  only  70,000,000  fr. 

*  The  hectare  is  equivalent  to  2  acres  1  rood  and  35  perches. 
t  The  cubic  meier  is  equivalent  to  35  cubic  feet  547  cubic  in< 
X  The  equivalent  of  the  itere  in  cubic  feet  is  35.3174. 
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It  is  to  Sweden,  Norway,  Germany,  Italy,  and  Belgium       ''*^^^^"- 
hat  France  pays  this  ever-increasing  tribute.  Fonica source* 

The  exports,  which  from  1855  to  1867  amounted  to  from**  ""'^^^*       , 
,000,000  to  31,000,000  fi*.,  have  remained  since  then  about 
tationary.    In  1877  they  did  not  exceed  44,000,000  fr. 

Cork. — As  the  cork-oak,  or,  as  it  is  more  commonly  called,    Cork. 
he  cork  tree,  can  be  successfully  cultivated  in  many  por- 
ions  of  the  United  States,  I  give  a  few  statistics  on  the 
ubject,  so  far  as  it  relates  to  France,  referring  the  reader 

0  Hough  and  other  writers  for  further  information. 

This  tree  is  found  principally  in  Algiers,  in  Corsica,  in  ^  ^wtat  of  the 
^pain,  and  in  Southern  France.  When  from  twelve  to  fif- 
een  years  of  age,  the  tree  furnishes  coarse  cork  from  which  ^^Modeof  gatuor- 
raoys  are  made,  and  which,  when  buiiied  in  closed  vessels, 
Jfords  us  the  Spanish-black  used  in  painting.  The  cork 
rom  the  older  tree,  which  is  afterwards  collected  every  nine 
►r  ten  years,  is  firmer,  more  homogeneous,  and  is  used  in 
he  manufacture  of  stoppers,  planks,  and  a  thousand  other 
ibjects  which  are  fabricated,  especially  hi  Spain,  and  of 
vhich  Seville  is  the  chief  depot.  The  manufacture  of  corks  co^S""^***^*^""^*** 
a  France  occupies  the  population  of  about  forty  parishes ; 
mong  others,  the  Garde  Freinet  andCollobri6res,inthe  Var, 
legin  and  Barbast,  in  the  Ijot-et-Qaronne,  Formerly,  corks 
ere  made  exclusively  by  hand;  a  workman  made,  at  the 
lost,  1,200  or  1,500  a  day.  Now,  owing  to  the  use  of  mii- 
liinery,  the  production  has  increased  and  reached  from 
,000  to  0,000  a  day  for  each  workman,  according  to  the 

izes  required  by  the  trade.    During  the  past  twenty  ye^r^ofcorks*"™^^*"" 
le  consumption  has  been  steadily  and  rapidly  augment- 
ig ;  thus,  in  the  year  1855,  the  value  of  imports  was  about    importauon. 
57,000  fr.,  whUe  in  1865  it  amounted  to  2,502,000  fr.,  and 

1  1870  it  reached  the  sum  total  of  2,940,000  fr.  During 
be  same  period  the  exports  were,  respectively,  160,000  fr., 
,237,000  fr.,  and  570,000  fr.    When  business  is  most  dull, 

»aris  alone  receives  800,000  kilograms*  of  corks  yearly,  of Pa?u"°"'^*'''" 
epresenting  a  value  of  more  than  3,000,000  fr. 

ITALY.  "ALY. 


The  Direction  of  Agriculture,  to  which  was  joined  the 
brest  service,  with  the  intention  of  presenting  a  sufficiently 
complete  proof  of  the  forest  resources,  made  several  col- 
ections,  which  are  properly  illustrated  in  the  official  table, 

*The  kilogram  is  equivalent  to  2  lbs.  3  ozs.  4.428  dms.,  avoirdupois 
weight,  and  2  lbs.  8  ozs.  3  dms.  2  gra.,  troy  weight. 
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_  '!^hli___  forming  part  of  the  table  of  agriculture,  expressly  published 
for  the  Universal  Exposition  of  Paris. 
Exhibitofwood,     These  collectious  consist  (1)  of  a  collection  of  horizontal 
sections  of  trunks  belonging  to  the  principal  trees  of  Italy 
which  furnish  wood  for  civil  and  naval  building  and  for 
wood    extracts,  workiug ;  (2)  of  another  collection,  reduced  to  the  smallest 
^^  specimens,  of  all  the  woody  species  vegetating  in  the  king- 

dom ;  (3)  of  a  collection  of  resinous,  fibrous,  coloring,  and 
^JSod  ^^^  b°  ^^'^^^S  materials ;  finally,  (4)  of  a  collection  of  little  objecfo 
the     mountain,  in  workcd  wood,  cxecutcd  by  the  inhabitants  of  the  Alps 

peT8  /  V  r 

and  Apennines. 
staiLitic«of     In  the  statistics  of  imports  and  exports  from  Janaaiy  to 

imports  and  ex-  x-  *r  y 

ports.  December,  1877,  it  is  found  that  the  exportation  of  the  raw 

building  material,  together  with  that  but  little  worked, 
amounted  to  the  value  of  2,373,277  fr.,  while  the  imports  of 
the  same  material  during  the  same  period  amounted  to  the 
value  of  44,024,095  fr.    In  the  preceding  year,  1876,  the  dif 
ference  between  the  two  figures  was  somewhat  less,  the 
amount  of  imports  being  valued  at  37,295,000  fr.,  and  the 
value  of  the  exports  3,136,050  fr. 
ing^Md*^veneOT     '^^^  importation  of  wood  for  cabinetmaking  and  veneer- 
woods,  ing  amounted,  in  the  year  1876,  to  9,706  quintals,  and  in  the 
following  year  to  9,397  quintals  5  while,  for  the  same  years, 
the  exportation  amounted,  respectively,  to  450  and  174  qnin- 
tals.    There  remains  to  be  added  to  this  amount  the  stocks 
Gun-stocks,     ot  guus  roughly  hewed  from  the  walnut  tree,  which  are 
specially  treated  in  the  custom-house  tariff,  and  of  which 
there  was  an  exportation,  in  the  year  1876,  of  4,032  pieces, 
and  ill  the  succeeding  year  of  2,314.    The  importation  of 
ijp^"*'*^"*'""^*™"  wood  sawed  length  wise — for  laths,  rafters,  small  joists,  etc.— 
presents  a  notable  prevalence  over  the  exportation.    An  ex 
wTio«iwiight8*ception  should  be  made  in  favor  of  wood  for  the  wheel 
Wright — quarter-pieces,  spokes,  carnage  poles,  axles,  etc— 
which,  during  the  last  two  years,  had  no  importation  what- 
ever, while  the  exportation  amounted  to  3,321  quintals  in 
1876,  and  2,822  in  1877. 
fuut'^sSJes'^Md     Tb®  abundance  and  luxuriance  of  oak  {QuercuscerriSj  Unn*) 
oiApiMords.        g^jj^  chestnut  trees,  which  grow  so  strongly  and  rapidly  ii» 

Italy,  favor  the  manufacturer  of  staves  and  clapboards? 
which,  in  a  small  degree,  are  also  prepared  with  another 
oak,  the  Querctts  seaailifolia  {Smith). 
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The  following  abstract  shows  the  movement  of  the  com-       "^''^- 
meroe  of  Italy  in  this  material  for  the  two  years  1876  and 
1877: 


Importation^  in  heotomoten. 

SxportAtioD,  in  hootometera. 

1876.                            M77. 

1878. 

1877. 

17,739                            1S,082 

1 

101,033 

02,890 

Statistics 
of  commerce  in 
wood. 


The  following  abstract  shows  the  commercial  movement 
in  relation  to  luel,  both  wood  and  charcoal,  in  the  years  1876 
and  1877: 


FaeL 


Chsrooal.. 
Fire-wood 


Importation,  in 
hectometers. 


187& 


14,328 
72,218 


•1877. 


11,886 
72,029 


Exportation,  in 
hectometers. 


Wood  and  char* 
ooal. 


1876. 


49,608 
7,072 


1877. 


GO,  603 
6,431 


The  trafGLc  in  tree-bark  for  tanning  leather  exists,  to  some    Tanning  bark. 
extent,  bnt  in  this  department  Italy  is  entirely  dependent 
upon  other  countries. 

Moreover,  it  may  be  necessary  to  mention  the  resinous  ^j^^^®**"  p"** 
products  which  have  no  special  industry,  although  there  are 
not  wanting  suitable  trees — as  the  Pinwt  lariciOj  the  Pinus 
excelsaj  and,  finally,  the  Ixinjret^rop^ica — which,  during  a  cer- 
tain period,  provided  in  Italy  the  turpentine  that,  in  com- 
merce, took  its  name  from  Venice,  where  this  traffic  was  prin- 
cipally carried  on.  Again,  the  potash  trade,  which  was  at  Potash. 
one  time  so  flourishing  in  Italy,  and  especially  in  the  ancient 
Neapolitan  state  and  in  Tuscany,  is  to-day  gradually  losing 
its  importance,  since  there  has  been  found  a  way  of  draw- 
ing abetter  profit  from  woody  material  of  whatever  kind. 

The  bark  of  the  cork  tree,  a  very  common  plant  in  the  cork, 
continent  of  Italy  on  the  borders  of  the  Mediterranean,  and 
very  abundant  in  the  island  of  Sardinia,  is  not  so  elastic  nor 
of  such  fine  texture  as  that  which  grows  in  more  southern 
climes,  yet  it  occasions  quite  an  active  commerce  There 
were  exported  8,261  quintals  of  native  and  worked  cork  in 
the  year  1876;  the  importation  of  the  corresponding  material 
was,  in  the  first  year,  6,069,  and  in  the  second  2,321  quin- 
tals. 

The  production  of  growths  of  whatever  kind,  owing  to  the 
numerous  rivers  and  torrents  which  traverse  the  Italian  soil 
and  that  of  the  adjacent  islands,  without  speaking  of  the 
extensive  wet  lands  and  marshes  which  abound,  attains  each 


Production    of- 
wood. 
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ITALY. 


Prodaction    of 
wood. 


year  a  higher  figure.  Of  this  production,  the  chief  part 
serves  in  the  interior  for  the  fabrication  of  vessels  destined 
for  the  gathering  of  grapes  and  fruits,  either  to  be  sent 
abroad  or  from  one  place  to  another  of  the  interior,  for  vege- 
table or  orchard  products,  or  for  the  use  of  the  wine-press, 
distillery,  or  cellar.  Another  part  is  directly  exported,  as 
the  following  figures  prove : 


Importatioii. 


1876. 


Exportation. 


.1-. 


SmaU  growthB  of  whateTer  kind . . .  quintals . 


.1 


1,973 


1877. 

187& 

1,675 

4,916 

l«7. 


4.023 


8WBDSN. 


SWEDEN. 


The  report  of  the  Swedish  Commissioner  to  the  Paris 
Exposition  contained  a  vast  amount  of  information  on  the 
subject  under  discussion.  I  have  space  for  but  a  few  items. 
The  report  says  that  the  several  catalogues  of  public  forests 
show  the  following  divisions  at  the  end  of  1876 : 

Hectant. 

w»d^'d1SZ°'8t»te  parks 1,843.«)0 

State  property  in  moving  sands 2,*200 

State  surplus  territory  and  grounds  not  bounded 1, 344,^ 

State  forest  domains  and  property  farmed  for  the  state 49, 100 

Forests  of  the  state  ceded  to  function aries,  to  ecclesiastical 

authorities,  and  others 530,900 

Forest  domains  belonging  to  rlifferent  administrations  and 

institutions IS, 000 

Forest  land  given  over  to  sawing  mills 244. 1^^^ 

Forest  land  given  over  with  subsidy  treaty  to  works 28, 000 

Forest  lands  in  districts  and  common  woods 172, 000 

Forest  land  belonging  to  the  state  and  those  given  over  for 

clearing STLTjOO 

Total 5,221,.'^ 

Value  of  do-     The  valuc  of  the  three  first  categories  of  forests  (3,190,000 

mams  ^  u 

hectares)  being  brought  in  the  accounts  of  the  state  for  the 
sums  of  32,163,000  crowns  ($8,934,000)  only,  this  moderate 
estimation  clearly  shows  that  the  forest  riches  of  the  state 
are  not  overrated  in  any  way. 
Extentofwood-     The  cxtcut  of  the  forests  placed  under  the  immediate 

ed  domain.  *  , 

administration  of  the  state  increase  year  by  year  by  tne 
purchase  of  private  forests  (for  221,530  crowns  in  1876),  or 
by  the  separation  of  forests  from  farmed  stat«  lands.  I" 
Yearly  income,  the  ycar  in  qucstiou,  1870,  the  public  forests  gave  a  gross 
receipt  of  1,093,479  crowns;  after  a  deduction  of  618,549 
crowns  for  the  expenses  of  the  administration ;  the  revenue 
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^hich  entered  the  public  treasury  during  the  same  year 
amounted  in  consequence  to  474,930  crowns,  the  highest 
Lgure  given  during^  long  number  of  years. 

The  forests  of  the  domain  are  placed  under  the  surveil- 
ance  of  the  Administration  of  Forests  {Skogsstyrulsen)^  under 
he  jurisdiction  of  the  Minister  of  Finance,  and  under  the 
lirect  care  of  employes  and  agents  of  the  forest  service. 
Che  latter  is  composed  of  9  district  inspectors,  88  inspectors 
)f  small  districts  and  75  supernumeraries  for  this  same 
category,  and  595  forest  guards  and  other  inferior  agents, 
besides  this  force  committed  to  the  administration  and  sur- 
reillance  of  the  public  forests,  the  state  pays  6  engineers, 
«rho,  for  a  moderate  sum,  assist  private  proprietors  desiring 

0  submit  their  forests  to  a  regulated  economy. 

With  a  view  to  spread  abroad  a  more  general  knowledge 
»f  forest  science,  and  more  particularly  to  render  foresters 
Qore  skillful,  there  was  founded,  in  1828,  a  high  forest- 
chool,  the  Royal  Forest  Institute  (SkogHinstitutet),  situated 
nmediately  at  the  gates  of  Stockholm,  in  the  Royal  Park, 
^hich  serves  as  a  field  of  application  for  the  pupils.  This 
istitute  is  governed  by  a  director,  who  is  at  the  same  time 
first  professor  of  forest  economy.  He  is  assisted  in  his 
iucational  duties  by  5  other  professors  in  the  departments 
ere  designated:  (1)  a  professor  of  forest  economy;  (2)  a 
rofessor  of  national  history ;  (3)  a  professor  of  chemistry 
ad  physics;  (4)  a  professor  of  forest  legislation  and 
dininistration ;  and  (5)  a  professor  of  politicol  economy, 
'he  academic  course  of  two  years  is  divided  into  two  divis- 
IDS ;  the  summer  mouths — July,  August,  and  September — 
re  spent  in  practical  exercise,  such  as  forest  surveying. 
Lie  appraisment  of  forests,  the  manufacture  of  charcoal,  etc. 
Vhoever  desires  to  enter  iis  a  pupil  must  be  of  a  strong  and 
ufficiently  mature  constitution,  must  enjoy  good  health, 
nd  must  have  practiced  at  least  a  year  with  a  forest  em- 
ployer.   At  present  the  institute  counts  40  pupils,  of  whom 

1  are  Norwegians  and  3  Finnish. 

The  institute  receives  yearly  21, '300  crowns.  Moreover, 
he  director  has  the  right  to  take  and  employ,  for  the  bene- 
\t  of  the  school,  the  proceeds  derived  from  the  sale  of  plants 
md  the  young  wood  of  nurseries ;  also  50  crowns  paid  by 
ach  foreign  pupil,  as  well  as  the  suras  received  for  forest 
naps  executed  by  the  pupils.  These  revenues  amount,  on 
he  average,  to  3,000  crowns  yearly. 

To  form  good  forest  guj^rds  the  state  has  founded  6  forest 
(chools  in  suitable  localities  throughout  the  country.  The 
'heoretical  instruction  is  given  in  these  institutions  by  the 
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Administration. 


Districts     tijuX 
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FounacdinI828. 


Professors. 


Course. 
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admission. 


Subvention. 
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BWEDKN.  director,  who  is,  at  the  same  time,  chief  of  the  forest  district 
Forest  schools,  in  which  the  school  is  placed.  Practical  instmctioii  is  cod- 
fided  to  au  undermaster,  and  for  this  post  are  chosen  such 
persons  as  have  passed  with  distinction  through  a  forest 
school.  Tn  each  one  of  these  schools,  where  the  instruction 
is  of  eight  months,  10  pupils  receive,  besides  a  free  instruc- 
tion, lodging  and  a  pecuniary  grant  which  about  suffices  for 
their  keeping. 

The  economy  of  private  forests  is  submitted  to  no  admin- 
istration control. 
1 '  TSr  fuei*for     Sweden  depends  almost  exclusively  upon  its  forests  for 

works^**"""^^*^  *^®  ^^^^  necessary  for  its  metallurgic  industry.  The  mann- 
facture  of  charcoal  also  takes  place  upon  a  large  scale  in 
the  greater  number  of  its  provinces,  but  chiefly,  as  it  is 
hardly  necessary  to  say,  in  the  great  mining  "regions,  all 
belonging  to  the  central  part  of  the  country.  It  is  evident 
that  the  situation  of  Northern  Sweden  necessit>ates  a  great 
consumption  of  wood  for  fuel,  and  also  that  its  immense 
forest  wealth  is  such  as  to  inspire  no  idea  of  economy  in 
GrefttdomeBticthis  resx)ect.    For  these  reasons  the  consumption  of  wood 

ww*?fo?faei,  ^  for  fuel  is  truly  prodigious,  even  if  the  agricultural  popula- 
tion have  become  less  wasteful.  Moreover,  except  in  the 
great  cities  and  in  some  parts  of  the  territory,  as  well  as  in 
the  entire  province  of  Leanie,  wood  is  always  employed  as 
the  material  of  construction  in  nearly  all  the  houses  and 

for  bniiding,       out-houscs  of  Swcdcu,  and  it  is  declared  to  be  the  custom  to 

build  too  many  and  too  large  edifices.    This  is  also  a  great 

•  cause  for  the  diminution  of  the  forests.    Then  come  the 

fuel  necessary  for  industrial  establishments,  wood  for  work- 

for  shipbuUding,  ing,  tor  buildiug  ships  and  small  craft,  but  esi)ecially  the 
truly  unheard  of  quantities  of  young  wood  which  is  re- 

for  fencing.  quircd  for  fencing ;  the  wood  is  sawed  and  placed  obliquely 
in  the  ground,  and  the  pieces  are  tied  with  hemlock  or  osier 
twigs.  The  fences  not  only  separate  large  tracts,  but  divide 
difterent  grounds  of  agricultural  cultivation,  whether  among 
themselves  or  to  separate  them  firora  public  or  private 
roads.  So  much  for  the  internal  consumption.  If  to  these 
be  added  the  immense  exportation,  it  may  be  admitted  that 
at  the  present  time  the  following  figures  represent  the  total 
of  forest  cultivation  in  Sweden : 

Cubic  feet 

statistics  ofwood  for  fuel 891,000,000 

coosnmption.       ^ood  for  working 110.000,000 

Wood  for  exportation 200,000,000 

Total 1,200,000,000 

which  is  more  than  31,000,000  cubic  meters. 
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If  all  the  other  little  sources  of  profit  be  taken  into  con- 
sideration, the  annual  revenue  of  the  Swedish  forests,  in  Revenue  de 
round  numbers,  may  be  estimated  at  165,000,000  crowns  St*.  "*"*  ^ 
($45,800,000). 

The  exportation  of  wood  during  the  last  few  years  has  ^gj**^***®"  ^^ 
shown  a  marked  tendency  to  increase  principally  in  joists 
and  boards,  while  that  of  the  second  principal  articles, 
beams  and  stop-posts,  has  remained  about  stationary,  as 
the  following  statement  proves : 


Yean. 


1W5 

1670. 

1875 

1876 

1877 


Stop-posts. 


Outie/eet 
♦10, 000, 000 
15, 203, 000 
14. 518, 000 
17, 602, 000 
16,796,000 


Joists  and  boards. 


Oubie/9eL 
58, 173. 000 
77, 878, 000 
82, 118, 000 
06, 702, 000 
105,427.000 


The  total  exx)ortation  of  forest  products  for  the  year   Exportation  of 

^  -,_^  foT€«t  prodaots. 

1876  was : 


Beams  and  stop-i>osts pieces. 

Beams  and  stop-posts,  large  sise  do  .. 

Timber,  masts,  yards do  . . 

Sleepers do  . . 

Pit-props  do 

Boards  and  Joists dozen. 

Board  ends 

Lath-woo<l . .  

Lath  pieces. 

Woodforfael 

Hoops,  etc pieces. 

Wood  for  oars do  . . 

Staves  uf  beacli    do 

Staves  of  oak do  . . 

Rough 'Wood do  .. 

Worked  vrood do  . . 

Rerin,  common  .  quintals. 

Resin,  superior   do  . . 

Lamp-black do. . . 

Bark 


Quantity. 


Cubic  feet. 


483,100 

1,440,009 

504,400 

465,500 

10,  693, 600 

5,340,800 


568,700 


9, 945, 700 

7, 666, 100 

6, 547, 600 

274,600 

10, 268, 000 

06,792,000 

5, 333, 700 

500,109 


125,500 

30,300 

27, 102, 200 

1,058,600 

149,900 

3,327.100 

147.900 

2,000 

324,900 


2, 604, 100 


316,200 


The  total  of  this  exportation  amounts,  as  indicated  in 
cubic  measure,  to  140,000,000  cubic  feet.  If  there  be  added 
to  this  figure  other  articles  of  exportation,  taking  into  con- 
sideration the  waste  resulting  from  the  cultivation,  the 
whole  amount  may  be  estimated  at  200,000,000  cubic  feet,  in 
round  numbers — that  is,  6,000,000  cubic  meters — the  total 
amount  of  wood  exported  from  Sweden  at  the  present  time. 

Peat 

As  there  are  beds  of  peat  in  the  United  States,  and  it  is 
a  subject  about  which  our  people  know  but  little,  I  give 
entire  the  report  which  I  find  in  the  Swedish  catalogue  on 
this  subject.    That  the  peat  which  is  known  to  exist  in  our 


Peat 


*  Approximately. 
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>^^'«''«^-      country  muat  soon  be  made  available  is  evident.     I  know 
of  large  areas  of  this  article  in  Western  Kansas,  in  regions 
PeaL  where  there  is  no  timber  or  coal.    In  that  portion  of  Kansas,^ 

which  is  now  being  rapidly  settleil,  the  settlers  dei>eud  in  ^m 
great  measure  for  fuel  on  buffalo  and  cattle  -'chips,"  hay^ 
corn,  etc.    In  the  immediate  vicinity  of  these  settlers 
thousands  of  acres  of  peat.    It  only  needs  knowledge  hoi 
to  prepare  it  economically  to  bring  it  into  immediate  us^^ 
The  Swedish  report  says : 

Swedi8h  report      "The  results  of  explorations  made  up  to  the  present  time  permit  ^^— 
on  pea  .  ^^  ntate  that  the  marshes  occupy  one-twelfth  of  the  whole  surface 

Extent  of  peat  Sweden,  and  that  the  peat  of  these  marshes  has  an  average  t.hickn^==^ 
marsbcft.  of  about  two  meters.     If  we  burned  only  peat,  the  peaty  marslr. 

would  then  be  more  than  sufficient  for  our  needs.  Until  a  very  re< 
])eriod  peat  has  been  extracted  in  greater  or  less  quantities  only  in 
regions  of  Bohnslau  and  of  Leauie.  For  the  past  fifteen  years  the  ut 
zatiou  of  this  fuel  has  made  a  marked  progress  in  other  provim 
owing  to  the  rise  in  the  price  of  coal,  and  also  to  the  zeal  of  sevi 
parties,  who,  by  speaking  and  by  writing,  have  called  the  atteu'< 
of  the  public  to  the  existing  necessity  for  our  country  to  draw  p: 
from  the  immense  natural  wealth  existing  in  our  peaty  marshes.  "^be 
chief  merit  in  this  regard  is  due  to  the  General  Director  of  the  SojK-Tfr 

M.  L.  B.  Falk-  Bui-eau,  M.  L.  B.  Falkman,  who  spread  abroad  the  knowledge  oW   the 
™"**  peat  traffic  by  means  of  two  pamphlets,  published  with  the  aid  of  the 

government,  upon  the  peat  bogs  of  Sweden.  The  result  was  the  rapid 
development  of  this  interest,  which  soon  arose  to  the  importance  of 
an  industry. 

Exploration.         '^  Owing  to  the  activity  manifested  by  many  private  persons,  the  pest 
bogs  have  been  explored  in  detail,  and  an  appropriate  method  of  work- 
ing hxed  for  each  one  of  them.    The  iron  company  (Jemkontont)  be- 
coming interested  in  the  question,  in  the  year  1H75  engaged  penoD0 
to  examine  these  bogs,  and  to  aid  their  proprietors  in  the  establiab- 
ment  of  maps  and  plans  to  explore  them. 

'^  Moreover,  several  societies,  from  time  to  time,  have  taken  identic 
measures.     Except  the  aid  given  by  Mr.  Falkman  by  the  pampblc 
already  alluded  to,  the  state  has  done  nothing  to  favor  the  exaraii 
tion  and  utilization  of  peat,  whether  by  granting  salaries  to  pei 
capable  of  giving  instructions  in  this  branch  or  by  recommending 
use  of  peat  as  fuel  in  its  establishments. 

Suggesieil  118©     **  There  is,  however,  every  reason  to  hope  that  mixed  and  f] 
^  '        trains  will  use  it.     The  preparation  of  peat  is  liable  to  no  tax 
ever,  and  since  its  production  is  given  by  no  statistics  at  all,  it  is 
cult  to  indicate  even  approximately  the  extent  of  its  production, 
vate  information  which  we  have  been  enabled  to  gather  throws  i 
tain  light  upon  one  of  its  chief  branches — that  is,  its  mechanical 
Pcatuinchinrrr.  aration.     In  186.')  50  machines  for  pro^lucing  x>eat  were  in  operf 
In  the  beginning  of  1878  there  were  450,  of  all  sizes,  made  in  tW 
try,  and  about  20  imported.    It  may,  therefore,  be  stated  that  | 

Production.  same  period  the  production  increased  eight  fold.  If  we  tj 
tons  for  the  average  yearly  production  for  each  machine,  the 
ical  preparation  of  pt*at  would  correspond  to  700,000  toises  •! 

*  The  toise,  I:Yench  linear  measure,  is  equivalent  to  6.39451lf 
feet.  ' 
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lock.     For  cut  or  natural  fcrmed  peat  we  have  no  information  what- bwedex. 

ever. 

"  The  following  arc  ilie  modes  of  working  peat  in  Sweden:  Peat. 

**  By  cutting :  This  is  done  by  a  shovel,  and  the  peat  has  the  form  of 
bricks.     The  cutting  is  operated  by  a  right  shovel  provided  with  a .  Mode  of  work- 
wing  (Bavarian  system),  and  the  operation  is  carried  on  by  two  work- 
men (Dutch  system). 

"  Preparation  by  the  so-styled  marchcge.  This  method,  as  in  vogue  Marthagc  hys 
in  Hanover  and  Westphalia,  is  commonly  employed  in  Sweden.  March- 
age  is  no  longer  done  by  men  or  horses,  but  by  different  kinds  of  grind- 
ing and  bruising  machines,  of  which  we  shall  mention  a  single  one, 
run  by  steam.  This  machine,  of  great  size,  is  composed  of  a  horizon-  ^jIjIj^""*^*"*^**""* 
tal  cylinder  1^  feet  in  diameter  and  12  feet  long,  in  which  the  peat  is 
bruised  by  means  of  blades  fixed  upon  axles  turning  at  the  rate  of  a 
hundred  revolutions  a  minute. 

'*  There  is  also  a  hand-machine  employed,  consisting  simply  of  a  hoi-    Hand-machiue. 
low   cylinder  put  in  rapid  revolution  and  pressing  the  peat  against 
a  fixed  plat«.    As  the  bogs  containing  good  peat  generally  abound  in 
roots,  layers,  or  stones,  the  peat  may  not  be  cut  to  advantage,  but 
must  be  ground  by  means  of  a  machine  which  works  it  at  the  same 
time.     The  following  is  a  description  of  one  of  the  machines  employed 
ta  this  manner :  Machine  for  the  manufacture  of  the  cylindrical  peat, 
constructed  by  M.  H.  S.  Samnelson,  consists  of  a  kind  of  peat  press,         Samuelhon'a 
tnade  chiefly  of  wood,  with  an  elevator  uniting  the  mouth  of  the.  press  ^iohinel*    ^ 
bo  that  part  of  the  bog  whence  the  peaty  substance  ought  to  be  lifted. 
rhe  machine  is  simple  or  double.    In  the  first  case,  it  is  run  by  a  man, 
%  horse,  and  five  other  workmen ;  in  the  second,  steam  and  double  the 
Qumber  of  workmen  are  necessary.    The  peat  is  raised  from  the  bog 
a.nil  thrown  into  the  elevator;  this  latter  carries  it  to  the  mouth  of  the 
press,  which  is  constantly  supplied  with  the  natural  peat.     So,  without 
being  moistened,  it  is  lightly  crushed  by  the  press,  whence  it  comes 
out,  pressed  in  the  form  of  a  cylinder,  upon  a  table  placed  at  the  foot  of 
the  press  to  receive  it.    Each  cylindrical  block  of  pressed  peat,  with  a 
diameter  of  from  five  to  seven  inches,  has  from  one  to  three  longitud- 
inal holes,  of  an  inch  in  diameter,  to  admit  air  to  the  interior  and  thus 
dry  the  block  more  rapidly.    Aided  by  a  skillful  workman,  a  simple 
machine  can  furnish,  it  is  said,  from  2,000  to  2,5CfO  pieces  of  cylindrical     P«>d«ction. 
peat  a  day ;  a  double  machine  from  5,000  to  7,000  pieces.    In  1872  this 
last  machine  was  constructed  by  Mr.  Roos,  of  Norrkoping.    This  man- 
ufacturer furnished  peat  machmes  (cylindrical),  strong,  solid,  and  of 
a  perfect  finish,  of  which  the  sale  has  been  so  considerable  that  at  the 
present  time  more  than  200  such  machines  may  be  found  in  the  hands 
of  the  public.    The  ingenious  idea  of  Eichom  to  manufacture  spher-    Spherical  peat, 
ical  peat  (kultorf)  has  received  a  considerable  development  by  the 
efforts  of  Messrs.  Van  Horn  and  Thunberg.    Two  large  factories  of  this 
peat  (spherical)  have  been  founded,  one  at  Vargarda  and  the  other  at 
Vang.    The  stationary  factories  of  this  kind  being  of  a  verj^  expensive 
construction,  and  the  transport  of  the  native  material  increasing  the 
expenses  of  the  manufacture,  Messrs.  Thunberg  and  Anrep,  preserving 
the  i>rinciple  of  Eichom,  have  furnished  machines  for  grinding  peat, 
which  are,  without  doubt,  among  the  number  of  the  best  produced  in  any 
country,  owing  to  the  great  improvements  that  Anrep  has  formerly 
uiade.    At  the  present  time  50  such  machines  are  in  operation  in  Swe- 
den and  in  other  countries.'' 
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UKKMAHK.  DENMARK. 

I  condense  the  following  from  an  article  in  a  monthly  pub- 
lished in  Paris  called  the  ^^  Revue  des  Eaux  et  des  ForenU^  a 
publication  of  great  value,  and  a  standard  authority  on  the 
subject  of  which  it  treats,  throughout  all  parts  of  Europe. 
I  am  indebted  to  its  pages  for  much  valuable  informatioD. 
Revenue  of     The  revcuue  of  the  Danish  forests  mav  be  estimated  at  40 

Danish  forests.  * 

fr.  a  hectare,  which  makes  a  total  revenue  of  7,000,000.  The 
yield  of  the  forests  of  the  state,  which  cover  38,000  hec- 
tares, is  but  17  fr.  a  hectare ;  in  1861  their  product  was 
685,000  fr.  In  the  last  century  the  greater  part  of  the 
forests  was  divided  among  several  proprietors,  and  burdened 
with  taxes  of  every  kind.    The  thinning  out  or  clearing  out 

Forostaiiawofof  trccs  was  frcc.  A  law  of  September,  1805,  already  pre- 
pared by  writ  of  1757,  put  an  end  to  this  state  of  things. 
All  undivided  property  was  to  be  shared  before  January  1, 
1857 ;  all  rights  of  pasturage  were  to  be  taken  away ;  and 
the  proprietors  of  great  domains,  where  the  forests  were 
heavily  burdened  with  taxes,  were  authorized  to  free  them 
ftx)m  tax  by  way  of  modern  contenement^  but  with  the  ex- 
press condition  that  they  should  give  up  to  the  commoners 
only  lands  not  wooded.  All  lands  thus  ceded  ought  to  re- 
main henceforth  in  the  hands  of  their  new  proprietors,  with- 
out being  reunited,  at  a  later  date,  to  the  domains,  unless 
it  be  for  the  purposes  of  regrowing  trees. 

Prcservationof     Other  dispositious  of  the  law  of  1805  prevented  clearings 

existing  forests. 

under  conditions ;  ordered  the  boundaries  of  forests ;  pre- 
scribed the  preservation,  under  the  penalty  of  considerable 
punishment,  of  all  the  full-grown  forests  existing  at  the  time; 
and  tended  to  propagate  this  mode  of  culture  at  the  ex- 

^ J^j8^«r  con-  pense  of  the  coppice.    Every  person  who  should  purchase 

a  forest  was  forbidden  to  cut  it,  without  authorization,  dor- 
iug  the  first  ten  years,  except  such  wood  as  was  necessary 
for  his  own  and  his  farmers'  consumption.  A  writ  of  Decem- 
ber 3,  1819,  added  to  these  conservative  measures  a  prohibi- 
tion to  divide  any  forest  unless  its  extent  reached  100  toen- 
deland,*  and  its  division  could  not  be  hurtful  to  the  regrow- 
ing. The  result  of  those  dispositions  was  that  nearly  all 
the  forests  passed  into  the  hands  of  the  great  proprietors, 
the  establishments,  and  the  state ;  the  smallejr  proprietors 
preserved  only  lands  not  wooded,  and  commoners  even  to- 
d(ay  possess  only  insignificant  tracts  of  wooded  lands. 

wa/to*forwt^^  The  coppice  has  given  way  to  tre^s  of  larger  growth  al- 
most everywhere.    The  administration  is  confided,  as  in 

*  The  toendeland  is  equal  to  55.10  acres. 
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France,  to  the  Minister  of  Finances.  The  other  forests,  with  dctmabk. 
the  exception  of  coppices  and  snch  larg<e  forests  as  have 
grown  since  1805,  are  submitted  to  the  superintendence  of  4^®^®^^"°^®'^* 
the  government,  whoever  may  be  the  proprietor.  The  pre- 
fects and  their  a<\jutants  enforce  the  articles  of  the  law  of 
1805  which  relate  to  clearings,  boundaries,  and  the  division 
of  forests,  etc.  It  is  their  duty  to  send  in  every  year  to  the 
minister  a  report  upon  the  state  of  forests  in  their  depart- 
ment. 

Cases  of  prosecution  are  in  the  hands  of  the  subprefects,    PnMooutiona. 
who  in  Denmark  are  not  only  functionaries  of  the  adminis- 
trative order,  but  who  are  at  the  same  time  charged  with 
the  direction  of  the  x>olice  in  their  jurisdiction,  and  for  cer- 
tain affairs  they  even  perform  the  part  of  judges  of  the  first 
instauce.    The  forest  agents  named  to  assist  the  prefects  are    Forest  agentn. 
generally  inspectors  of  state  forests ;  they  are  9  in  number ; 
each  is  at  the  head  of  a  circumscription,  of  which  the  ex- 
tent is  fixed  by  the  Minister  of  the  Interior.    They  must,  on 
every  occasion,  lend  their  aid  to  tJie  prefects  to  superintend 
private  forests.    ^:>ome  of  their  principal  functions  are  as  fol-    i)nti«». 
lows :  They  fix  the  position  and  regulate  the  felling  of  trees 
which  private  individuals  who  have  acquired  forests  have, ?«gaia*i»D« for 

feUing  Rod  clear- 

obtained  the  authorization  to  sell  during  the  first  ten  years  ing. 
of  their  purchase.  This  felling  of  trees,  authorized  excep- 
tionally by  the  law  of  1805,  is  now  very  frequent.  The  for- 
est agents  must  see  that  the  possibility  of  the  forest  be  not 
exceeded ;  that  its  production  be  not  compromised ;  that  the 
regrowth  be  prepared  for  a  large  growth  of  the  forest.  They 
are  charged  to  see  that  the  demands  for  clearing  be  proper. 

In  Denmark  the  Minister  of  the  Interior  can  now  author-  ne^^pLmtJfioi 
ize  the  clearing  of  forests  on  condition  that  the  proprietor  ^jj^^  ^»'**'°^ 
of  the  part  to  be  put  into  a  state  of  cultivation  shall  replant, 
or  have  replanted,  a  piece  of  land  of  the  same  or  of  greater 
extent,  if  the  wood  cleared  was  occupied  by  beech  and  oak ; 
and  if  the  land  to  be  rewooded  be  not  suitable  for  the  culti- 
vation of  these  species  (circular  of  May  27,  1858),  the  forest      official  ov«- 
agents  will  furnish  the  necessary  information  for  the  fur- •*«*»*  "***"^^^'«- 
therance  of  the  object,  the  value  and  fertility  of  the  soil, 
the  state  of  the  plantations  already  made,  etc.    They  watch 
over  the  replanting  of  the  lands  ceded  to  small  owners,  in 
execution  of  the  laws  of  1805,  and  see  that  the  large  land- 
owners reunite  in  their  forest  holdings.   These  reunions  have 
been  numerous.     At  length  they  have  complete  adminis- 
tration of  the  woods  of  the  parish  clergy,  which  are,  how- 
ever, in  small  quantities.    These  forest  agents  are  paid  by 
the  Minister  of  the  Interior,  according  to  a  tarifT  agreed 
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DEKMAitK.      gpon  jB  advance.    But  when  they  are  called  upon  to  take 

possession  of  a  private  forest,  the  proprietor  must  reimburse 

sight  of  forest^^  the  State  for  the  salaries  which  are  due  them.    In  all  that 

concerns  the  woods  of  the  parish  clergy,  the  Minister  ot 
Keligion  arranges  their  salary  in  advance. 

PORTUGAL.  PORTUaAX. 


The  forest  service  of  the  kingdom  of  Portugal  is  divided 
into  two  distinct  parts,  the  administration  and  the  technical 

Administraticm.  scrvicc.  The  administrative  service  comprises  the  general 
administration,  book-keeping,  and  the  direction  of  the  pine 
forests  of  Leina  and  the  establishments  annexed — that  is, 
Technical  serv-  ^q  resiu  manufactory — and  the  forest  of  Bussaco.  The  tech- 
nical  service  is  divided  into  the  superior  part  and  the  subal- 
tern part.  The  superior  part  is  composed  of  the  chiefs  of 
the  three  forest  divisions  of  the  center,  of  the  north,  and 
of  the  south,  which  comprises  all  the  national  forests  of  tJie 
kmgdom. 

jj^^  foreatB  of  rp|^g  dircctor  of  the  pine  forests  of  Leiria  and  6  forest- 
masters  form  the  subaltern  part.  The  pine  forests  of  Leiria, 
and  the  establishments  annexed,  constitute  a  special  admin- 
istration, under  the  orders  of  the  director  of  Leiria. 

^^^enerai  direc      ^hc  general  administrator  directs  all  the  service;  he  is 

assisted  by  a  secretary  and  an  assistant  secretary.  The 
treasurer  pays  all  authorized  expenses,  and  deposits  all 

inSndento.'*"'^*^  rcccipts.    The  chicfs  of  the  divisions  submit  each  year  to 

the  general  administrator  the  projects  of  management  and 
of  the  works  to  be  undertaken  the  following  year,  and  give 
to  him  an  account  of  the  different  operations  made  the 

on'hc'^^^pectil^e  pi^ceding  year.     These  oflBcers  are,  moreover,  obliged  to 

regions.  study  the  forest  conditions  of  the  various  regions  in  their 

respective  divisions;  to  designate  the  grounds  belonging  to 
the  state,  to  communes,  to  parishes,  to  private  corporations; 
confcreiic«*«.  ^^^^  ^  exccutc  whatcvcr  may  be  prescribed.  Conferences, 
presided  over  by  the  general  administrator,  are  instituted 
for  the  examination  of  projects  of  management.  The  chiefs 
of  tue  three  forest  divisions  and  the  functionaries  of  the 
administrative  service  are  called  to  take  part  in  them' 
Such  an  organization  seems  to  satisfy  all  the  exigencies  of 
a  foi  est  service. 

^^^'^- .  SPAIN. 


lin^'^jS  ortoT-     There  is  no  country  of  Europe  more  interested  in  the 
^»^*-  preservation  of  its  forests  than  Spain.    K  the  burning  heat 

of  its  climate  be  not  tempered  by  the  beneficent  influence  of 
forest  vegetation,  if  the  conditions  relating  to  the  mountain 
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rivers  be  not  regulated  by  a  proper  distribntiou  of  trees,        *^-^'- 
Btnd  if  the  lands  which  can  have  no  other  destination  than 
the  culture  of  trees  be  allowed  to  remain  open  9,nd  used  as  a 
common  highway,  Spain  will  go  on  decreasing  in  population, 
and  becoming  poorer  and  i>oorer.    Nevertheless,  there  are  ^f^j^.^J^2Snfl 
few  regions  where  forest  wealth  experiences  such  neglect,  ^j^'*  cl^d** 
Fire,  devastation,  and  especially  a  free  and  universal  pas- 
turage have  bared  the  majority  of  the  mountains.     A  rapid 
glance  at  the  administrative  measures  applied  to  the  for- 
ests called  public  in  Spain,  during  the  last  few  years,  will 
show  the  extent  of  these  forests,  their  resources,  and  their 
future. 

A  law  of  May  1,  1855,  prescribed  alienation  of  woods  by  Lawofisss. 
mortmain,  excepting  from  the  sale  of  such  forests  as  were 
deemed  by  the  government  to  be  useful  for  the  public  inter- 
est. A  royal  decree  of  October  26, 1855,  divided  the  public 
forest  into  three  categories :  (1)  forests  excepted  from  sale  as  categorical  di- 
>eiug  submitted  to  the  forest  rnle ;  (2)  forests  whose  alieu- 
bbility  is  uncertain ;  (3)  forests  susceptible  of  being  imme- 
liately  exposed  for  sale.  The  first  category  comprises  the 
brestsof  pine,  hemlock,  oak,  ash,  chestnut,  juniper,  and  all 
ihose  species  judged  by  forest  engineers  to  be  useful,  on 
i^^connt  of  their  altitude,  to  maintain  the  wooded  state. 
The  second  category  comprises  forests  of  cork,  green  oak,  and 
Tees  occupying  generally  the  middle  regions.  The  third 
3ategory  includes  the  forests  of  willows,  beeches,  alders, 
Btc.,  situated  in  the  plains,  and  which  may  be  cut  down  with- 
out inconvenience. 

The  classification  of  forests  by  the  nature  of  species  was  ,   Difficnity  in 

.  ,        Ti  ,  clamiiflcation   by 

easy,  and  consequently  it  was  accepted.  But  the  uncer- aititmk-. 
tainty  which  prevailed  relative  to  the  forests  of  the  secon<l 
category  provoked  a  new  decree,  dated  February  27,  1856, 
which  united  this  category  to  the  third,  with  this  restric-  i>«creoofi856. 
tion,  that,  when  it  was  deemed  essential  for  the  public  inter- 
est, forests  belonging  to  either  of  the  three  categories  might 
be  saved  £h>m  sale. 

A  third  decree,  February  16, 1859,  re-established  the  rules 
laid  down  by  the  decree  of  1855 ;  forests  of  the  second  cate-  ix^ac  ttisso. 
gory  were  to  be  classed,  according  to  circumstances,  among 
forests  to  be  preserved  or  among  those  to  be  sold ;  and  the 
govemmerit  caused  a  table  to  be  published,  from  which  we 
extract  the  following  remarks : 

Spain  comprises  49  provinces,  the  total  population  of   Antofspain 
which  is  15,050,870,  divided  into  46,490  parishes,  contain- 
ing 49,983,160  hectares.    The  total  extent  of  public  forests  is    f«  "-st  area. 
10,186,044  hectares,  divided  into  30,646  groups.    There  are 
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BPAiK.       but  671,258  hectares  which  belong  to  the  State;  3,427 
hectares  must  be  sold.    There  is  to  be  maintained  under  t 
state  and  Bala-  forest  government  the  surplus  of  6,758,483  hectares,  ^ 

bltt  areas.  ,,.«,, 

19,774  groups,  belonging  as  follows: 

Proprietories.       To  the  state,  467,566  hectares,  in  3,494  groaps. 

To  public  establishments,  52,791  hectares,  in  53  groups. 
To  parishes,  6,238,125  hectares,  in  16,i^27  groups. 

Pi-eaent  extent     The  Operations  of  alienation  began,  no  doubt,  at  once, 
o  pu    c  ores  .  ^^^  ^^^  ^^^^  documcuts  rcport  only  6,758,483  hectares  as  the 

extent  of  public  forests  in  Spain. 

In  ms^ing  up  the  classification  according  to  the  decrees 
of  1855  and  1859,  it  was  found  that  the  country  possessed 
many  more  forests  than  was  supposed,  but  it  was  also 
Baa  condition  brought  to  light  that  their  condition  was  worse  than  had 

of  forests.  ,     ,.  ,        m*  i.   .  k     i  i  i.      « 

been  beheved.  The  condition  of  the  pubhc  forests  may  be 
appreciated  after  considering  the  figures  which  form  the 
budget  of  1861,  and  which  have  been  established  after  the 
results  known  of  the  year  1859 : 

Reals. 

Income  and  ex-  '^^  expenses  of  administration  amounted  to 9, 716, 506   $497, 8'i5 

JJ^^J^of  admin.  Of  which  charged  to  the  State 2,340,440 

Of  which  chargecl  to  the  provinces 1,912,118 

Of  which  charged  to  the  parishes 5, 4(33, 94ti 

The  products  are 9,197,273     459,868 

Of  which  for  state,  first 300,000 

Of  which  for  state,  second,  for  100  paid  by  the  par- 
ishes for  expenses  of  excise  and  contributions. .  1, 779, 454 
For  the  parishes    7, 117, 879 

Deficit 37,957 

Such  a  strange  and  unlooked-for  result  being  brought 
about  by  the  preceding  decrees,  a  new  decree  was  neces- 
Decree  of  1862.  sary.  This  dccrce  was  made  February  22, 1862,  and  contains 
the  following  principal  dispositions :  The  forests  whose  pre- 
vailing species  are  the  pine,  oak,  and  birch  were  exempted 
from  the  sale  prescribed  by  the  law  of  May  1, 1855.  This 
exception  is  applicable  only  to  forests  including  at  least 
100  hectares,  be  it  in  a  single  group  or  in  several  groups 
separated  from  each  other  by  at  least  a  kilometer.  In  sucb 
New  limita.  forcsts  as  are  exempt  from  sale  it  is  forbidden  to  cut  trees, 
to  make  resin,  or  make  any  objects  whatever,  except  what 
may  be  necessary  to  preserve  the  trees.  Such  sales  as  were 
made  before  the  decree  of  February  22, 1862,  were  confirmed, 
but  such  as  are  not  completed  were  broken. 

ALOBRIA.  ALGtEBIA. 

4 

The  recognition  and  the  cultivation  of  woody  territory  in 
Algeria  have  necessarily  followed  the  progress  of  the  con- 
quest of  the  soil  and  of  its  colonization.    The  result  is  tiiat 
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ALOKBIA. 


though  an  exact  inventory  of  the  forest  wealth  of  Algeria  is  _ 
not  yet  entirely  completed,  it  is  very  rapidly  approaching 
completion.     The  last  statistics,  carefully  prepared  and  j^^f ^  ^  ^^™^* 
published  under  the  direction  of  the  conserver  of  forests,  in 
1877,  give  the  following  figures  in  the  three  provinces : 


Area,  in  hectares,  of  the  forests  where  the  species  prevail. 


Speoiea. 


GorktT«e 

Zeenoak 

Oreen  oak 

Pine  of  Aleppo 

Cedar  tree 

Thivla 

S«i-pino 

Elm  and  aah,  master-tree,  wild  olive,  and 

locast  tree   

fiacalyptua  (different  apeoies) 


Total 


Oran. 


14,658 


228,298 
278,747 


19,128 
40,078 


575,800 


Constan- 


^^^^'  I     Se. 


3«,803 

104,634 

238,959 

2,138 

1L546 


196,429 

60,648 

208,480 

261, 700 

74,411 


T6tal. 


Areas  of  speciea. 


69,242 


1,524 
223,463 


249,380 

60,648 

541,412 

7G0, 400 

70,549 

30,674 

1,624 

822,783 


447,912  11,028,565 


2,052,276 


Thus  the  wooded  domains  of  Algeria  contain,  in  round 
numbers,  about  two  million  hectares.  Adding  to  this  num- 
ber (1)  153,865  hectares  of  the  cork  tree  which  have  been 
given  in  full  right  to  those  persons  who  were  grantees  of  puwic  and  pri. 
the  first  working  and  cultivation,  by  the  decree  of  February 
2,  1870,  and  (2)  74,000  hectares  abandoned  to  tribes  or  vil- 
lages as  common  property,  the  total  surface  of  forests  at 
present  existing  in  Algeria  amounts  to  2,280,870  hectares — 
that  is  to  say,  to  more  than  two-thirds  of  that  of  France. 

The  most  important  products  of  Algerian  forests  are:    PitniactsofAi 

fferian  forests 

Cork;  woods  for  building,  for  timber  work,  for  cartwright's 
work,  cabinetmaker's  work ;  tanning  barks;  and  coloring 
materials. 

(1)  The  cork  trade  during  the  past  ten  years  has  been  Cork, 
steadily  and  rapidly  increasing,  in  spite  of  great  fires  which 
at  different  times  have  come  to  devastate  certain  forests. 
For  example,  the  export  of  cork,  which  in  1867  was  only 
896  tons,  of  1,000  kilograms,  representing  a  value  of  a  million 
francs,  has  progressively  increased  so  as  to  attain,  in  1876, 
the  figure  of  4,350  tons,  representing  a  value  of  more  than 
five  millions  of  francs.  The  Algerian  cork  is  remarkable 
for  the  thickness  and  regularity  of  the  slabs  which  it  fur- 
nishes; and,  on  account  of  its  elasticity,  hard  grain,  and 
beautiful  color,  it  is  much  sought  for  for  commerce. 

The  law  concerning  fires,  a  better  management  of  the    Managementoi 
forests,  the  formation  of  a  squad  of  workmen  properly  in- 
structed in  the  art  of  cork  cultivation,  and  the  gradual 
improvements  of  the  means  of  transport  have  already  given, 
since  1874,  a  new  impulse  to  this  great  industry,  which  is 
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__j^^f^}}^ only,  so  to  speak,  in  its  beginning,  and  which  for  the  pres- 
ent time  may  be  regarded  as  a  reliable  source  of  fortune  for 
the  department  of  Constantine. 
Zcen  oak.  (2)  The  zccn  oak,  which  has  been  already  much  appre- 

ciated by  the  Turks  for  the  construction  of  ships,  has  been 
announced  as  peculiarly  appropriate  for  that  purpose  by 
M.  Legrand,  engineer.  There  are  at  present  about  18,000 
full  hectares  of  the  zeen  oak  cultivated  for  shipbuilding 
purposes,  cooperage,  and  railroad  sleepers,  at  an  average 
price  of  55  fr.  a  cubic  meter  in  the  forest.  * 

cetiarandother     (3)  The  ccdar,  of  which  the  colony  possesses  verj^  fine 

value.  spccimcus,  the  austral  ash,  the  pine  of  Aleppo,  ofter  the 

same  qualities  of  resistance  as  in  Italy  and  in  Turkey ;  the 
thuja,  the  olive  tree,  the  pistachio  tree,  the  juniper  tree, 
the  lemon  tree,  and  the  holm  oak  furnish  beautiful  and 
excellent  wood  for  furniture,  and  are  each  year  more  and 
more  appreciated. 
Eucaiyptuo.  (4)  The  cucalyptus  (blue  gum  of  Tasmania),  the  most 
useful  varieties  of  which  have  been  imported  and  made 
common  throughout  Algeria  by  the  energetic  perseverance 
of  M.  Ramel,  commences  to  furnish  products  of  a  real  in- 
dustrial value.  This  remarkable  tree,  whose  growth  is  very 
rapid,  furnishep,  from  the  age  of  ten  years,  a  wood  nearly 
as  hard  and  as  resistant  as  that  of  the  oak,  excellent  for  tele- 
graph posts,  railroad  sleepers,  cooperage,  piles  for  both  salt 
and  fresh  water,  timber  wood,  cartwright  wood,  and  cabinet 
maker's  wood. 
Hygienic  intiu.     An  inquiry  made  in  1876  by  the  Society  of  Climatology 

eiic«s  of  the  blue  ^       %f  *f  ^  ^*' 

pi.m.  of  Algiers  gives  as  a  result  that  more  than  2,000,000  of 

these  trees  have  been  already  planted  in  Algeria,  and  it 
may  be  considered  as  a  fact  that  the  influence  of  this  tree 
in  that  colony  is  both  hygienic  and  febrifuge.  The  leaves 
are  employed  with  success  in  the  treatment  of  fever  and  in 
certain  typic  affections ;  they  furnish  by  distillation  an 
essence  which  enjoys  balsamic  properties  very  worthy  of 
being  studied  and  applied.  All  the  facts  concerning  the 
planting  properties  and  products  of  the  eucalyptus  are 
presented  and  treated  in  the  pamphlets  published  by  M3L 
Eamel,  Cordier,  Trottier,  Fillias,  and  in  a  recent  work  of 
M.  Certeux,  entitled,  "Guide  for  the  Planter  of  the  Eu- 
calyptus in  Algeria."  These  documents  were  placed  at  the 
disposition  of  the  public  in  the  statistical  section  of  the 
Algerian  exhibit. 
Barks.  (5)  Oak  barks  of  Algeria  of  different  kinds,  that  of  the 

eucalyptus  and  of  certain  Australian  acacias,  coutaiuing 
tannin  in  variable  but  considerable  proportions,  were  ex- 
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ibited.  The  cork  bark  is  by  far  the  richest;  it  is  cultivated 
n  a  vast  scale,  and  is  especially  bought  by  Euglaud  and 
taly ;   an  example  to  be  followed  as  a  duty  by  France. 

In   1867  Algeria  exported  8,000  tons  of  tjinning  bark, ^^^p^^^o^  ^• 
epresenting  a  value  of  1,600,000  fr.    From  1873  this  im- 
loi  (ant  traffic  has  increased  more  rapidly,  as  the  following 
igures  testify : 


YeoxB. 


373 
374 

$75 
376 


Value,  in 
francs. 


1,663,000 
2, 115, 000 
2,602,000 
3, 809, 000 


Thus  the  average  amount  yearly  exported,  for  five  years, 
iras  about  13,000  tons,  i*epresenting  a  value  of  2,500,000  fr. 
t  is  constantly  increasing. 

PRUSSIA. 


paussLV. 


The  forest  administration  in  Prussia  forms,  as  in  France, .  Forestaiodmin. 

ist  ration. 

.  division  of  the  financial  administration.  At  its  head  is  a 
eneral  director,  assisted  by  a  council  composed  of  2  head 
lasters  and  2  inspectors.  The  business  affairs  are  treated 
y  general  guards  and  pupils;  they  are  not,  however,  very 
umerous,  since  the  administration  is  less  extended  in  Frus- 
ta than  in  France.  The  personnel  of  the  agents  of  active 
ervice  is  composed  of  head  masters,  inspectors,  and  gen- 
ral  guards.  There  is  one  head  master  for  each  depart- 
lent;  these  grand  masters  are  divided  into  two  classes — 
bose  of  the  first  class  receiving  10,000  fr.,  and  those  of  the  aaarie*. 
econd  class  8,000  fr.  Below  the  grand  master  is  the  in- 
pector,  who  receives  about  6,000  fr.,  and  they  are  obliged 
y  keep  a  horse.  'No  indemnities  are  allowed  either  to  in- 
pector  or  grand  master.  After  the  inspector  come  the  grand 
enerals,  and  to  this  grade  are  attached  the  most  advantages. 
L  general  guard  has  from  3,000  to  3,600  fr.  of  fixed  salary, 
forest  house,  with  seven  or  eight  hectares  in  gardens  and 
leadows,  and  also  fuel.  Moreover,  he  has  the  right  to  hunt 
I  hia  district,  and  pays  but  little  for  each  piece  of  the 
ame  killed.  This  advantage  is  equal  to  at  least  500  fr.  a 
ear.  His  district  includes  from  5,000  to  6,000  hectares  of 
nests.  They  are  named  for  life,  may  take  part  in  political 
roceediugs,  can  be  deprived  of  office  only  by  a  judgment, 
nd  live  an  independent  life.  The  forest  agents  are  recom- 
lended  from  the  Forest  Academical  School  of  Neustadt,  demi^  a?hwfSf 
ear  Berlin.  The  pupils  enter  the  service  in  quality  of  gen-  ^©"•t^'^^t. 
ral  guard  pupils  after  a  sojourn  of  three  years  at  school,  and 
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^^"^'^-      after  having  passed  a  severe  examiDation.    They  are  named 

general  foot-gaarda,  in  proportion  as  vacancies  occur,  ever}' 

five  or  six,  and  even  ten,  years  after  graduating. 

Forest  offlcem     j^^  ^^  ^f  oflBcers  compriscs,  as  in  France,  brigadiew 

Salaries  and  and  guards.    A  brigadier  has  1,500  fr.,  a  house  with  about 

privuoges.         three  hectares,  and  ftiel,  and  he  may  replace  the  general 

guard  in  all  forest  operations.  Each  brigade  is  composed 
of  about  10  guards.  A  guard  has  1,000  fr.,  a  house  witii 
about  three  hectares  of  ground,  and  fuel,  a  sorting  of  from 
from  500  to  600  hectares  in  extent.  The  officers  are  re- 
cruited from  the  military  corps  of  hunters.  They  must 
have  served  there  thirteen  years,  but  may  do  in  reality  only 
about  three  years  of  effective  military  service,  and  they 
complete  their  time  in  quality  of  aids  to  the  guards.  Tbe^e 
periods  varj'  necessarOy  acconling  to  the  requirements  of 
the  service.  The  guards  are  named  by  the  president  of  the 
council,  at  the  proposition  of  the  grand  master,  who  delivers 
the  commissions.  They  belong  in  general  to  the  families  of 
the  forest  guards.  For  agents,  as  for  guards,  the  right  to 
withdraw  results  from  invalidity,  independent  of  age.  The 
pension  of  a  retired  officer  is  a  quarter  of  his  regular  pay 
after  having  served  twenty  years,  and  a  half  after  thirty 
years  of  service;  after  forty  years  service,  six-tenths;  and 
after  fifty  years  the  retired  officer  is  entitled  to  receive  three 
fourths  of  his  pay  when  in  active  service.  The  parish 
guards  are  paid  by  the  parishes,  about  1  fr.  25  c.  a  hectare. 
When  a  parish  has  forests  of  a  certain  imx>ortance,  it  is 
obliged  to  take  its  guards  from  the  corps  of  workmen. 

BU88IA.  RUSSIA. 


This  empire  is  not  behind  others  in  schools  for  educating 
youths  to  become  foresters.  I  give  a  detailed  account  of 
these  matters,  condensed  from  an  article  in  the  ''Review of 
Waters  and  Forests." 

LM^^.  "^"^^ "'  Forest  school  at  lAssino. 

This  school  was  founded  in  1834,  with  a  view  to  complete 
the  theoretical  instruction.  The  forest  belonging  to  the 
establishment  was  managed  in  1841  to  serve  as  a  model. 
Administration,  xjjg  administration  of  the  school  is  confided  to  a  director, 
and  two  experienced  forest  professors  are  charged  with  the 
instruction.  This  school  contains  a  library,  where  all  Bos 
sian  and  foreign  works  relating  to  forests  may  be  found. 
MuMiiin.  It  contains  also  an  herbarium;  a  collection  of  species  of 
trees  and  shrubs,  with  their  seeds ;  a  collection  of  machine 
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models;  apparatus  and  instruments  employed  in  forest  cul-       m-seiA. 
ture — a  very  remarkable  technical  establishment.    This  in- 
stitution is  like  a  little  industrial  village.    Each  building  of  Luiino. 
which  it  is  composed  is  a  manufactory  uidike  ev«ry  other, 
except  the  house  occupied  by  the  guartlian  and  his  family. 
There  are  to  be  seen:  (1)  a  manufactory  of  essence  of  tur-     ,  Laiwr-jtoriiH 

^    '  •  and     nianntacto- 

pen  tine;  (2)  a  manufactory  of  potash;  (3)  a  manufactory  ries. 
of  birch  pitch ;  (4)  a  manufactory  of  pitch  of  resinous  trees; 
(5)  a  manufactory  of  lamp-black;  (G)  a  chemical  laboratory; 
and  (7)  a  piece  of  ground  reserved  for  the  carbonization  of 
wood  in  piles  of  Oural.  The  occupations  at  Lissino  are 
divided,  according  to  the  seasons,  into  spring,  summer,  au- 
tumn, and  winter  occupations. 

Spring  occupations, — The  course  begins  toward  the  end  ofjijfj'^'^"^^^^*' 
ApriL  During  three  or  four  weeks  excursions  are  made 
into  the  forests,  the  professors  treating  all  the  important 
quesiions  relating  to  forest  culture,  and  showing  the  appli- 
cation of  the  rules  which  the  pupils  know  only  in  theory. 
They  are  occupied  in  the  nurseries  and  in  the  forest,  and 
the  floating  of  wood  upon  the  neighboring  rivers  which 
empty  into  the  l^eva  is  studied. 

Summer  occupations. — When,  jifter  the  spring  exercises,  Sommer  ©ecu 
the  pupils  have  acquired  sufficient  practice  to  pass  to  the 
managing  work,  a  certain  extent  of  forest — from  100  to  200 
hectares — is  assigned  to  each  one  to  survey  and  apply  the 
rules  of  management.  Surveying  is  done  by  means  of  the 
plane-table,  the  astrolabe,  and  the  compass.  Besides,  each 
pupil  is  obliged  to  execute,  under  the  inspection  of  a  geo- 
metrician, the  leveling  of  a  certain  portion  of  marshy  land, 
and  to  draw  up  a  project  for  rendering  it  salubrious. 

Autumn  occupations. — After  the  works  of  the  forest  man-  Autumn  occu- 
agement,  the  pupils  are  occupied  with  artificial  restocking,  ^'''^  **"*• 
either  by  seed  plats  or  bj'  plantation.  All  experiments 
already  made  at  Lissino  of  this  nature  are  passed  in  review, 
and  the  professors  explain  the  success  or  the  failure,  making 
mention  of  the  circumstances  which  have  accompanied  these 
experiments.  The  manufacture  of  charcoal  is  studied,  as 
well  as  that  of  tar,  essence  of  turpentine,  and  other  forest 
products,  under  the  direction  of  an  experienced  workman. 

Winter  occupations. — The  pupils,  to  whom  parts  of  the  con-  wintcroccuiwi 
tiguous  forests  have  fallen,  form  companies,  and  eaeh  com- 
pany makes  an  official  report  upon  the  works  of  manage- 
ment of  its  part,  considered  as  a  forest  apart.  Compositions 
are  written  upon  given  themes.  The  professors  make  a 
critical  analysis  of  new  works  published  in  relation  to  forest 
economy.    The  pupils  are  also  occupied  in  studying  the  quite 
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»^'^'^-       couiplicated  science  of  book-keeping.    The  course  at  Lissino 
is  terminated  by  an  examination,  after  which  all  the  pupils 

Forest  tehoitl  at  •»  t  *     j*  a.  •  ^11  ,  ■*  \  c^  ii«a 

Lusino.  are  classed  m  four  categones,  as  follows :  ( 1 )  Second  heateu 

ants;  (2)  ensigns;  (  )  employes  of  the  fourteenth  class;  (4) 
Eiaminationa.  geometricians.  To  encourage  work,  prizes  are  given  for  the 
i»rize8.  best  compositious.    These  prizes  consist  of  gold  medals— 1 

large  one  of  the  value  of  600  fr.  and  1  small  one  valued  at 
200  fr.  All  pupils  who  receive  instruction  in  these  schools 
at  the  expense  of  the  IMinistry  of  Domains  are  required  to 
serve  this  ministry  for  a  period  of  five  years ;  for  the  others 
the  term  is  reduced  to  two.  The  young  men  begin  their 
service  by  entering  for  two  years  the  commissions  for  man- 
aging forests.  After  this,  those  of  the  first  and  second 
categories  are  placed  as  general  guards,  those  of  the  third 
category  as  their  adjutants,  and  those  of  the  last  remain 
always  geometricians.  Those  thus  installed  as  general 
guards  may  be  promoted  without  any  examination  what- 
ever. Nevertheless,  to  form  superior  agents  of  administra- 
tion, as  well  as  professors  for  the  numerous  schools,  the 
government  has  judged  it  useful  to  create  a  special  coarse 
for  oflBcers.  This  course  was  created  in  1840. 
Course  for  ofB-  Course  foT  officcrs. — To  this  course  are  admitted  forest 
agents  of  the  first  and  second  categories,  whether  immedi- 
ately after  serving  in  managing  forests  or  later,  but  always 
after  an  examination  whicli  con  tirms  their  aptitude  for  in- 
dependent work  and  a  certain  proof  of  intellectual  ability. 
The  course  lasts  eight  months,  and  comprises  the  following 
•studies :  The  literature  of  forest  sciences,  comparative  his- 
tory of  forest  law,  political  economy  in  relation  to  the  state, 
statistics,  climatology,  geology,  analytical  chemistry.  Those 
who  distinguish  themselves  in  this  course  acquire  the  right 
to  occupy  immediately  the  position  of  inspector  of  forests, 
or  that  of  chief  of  a  commission  ior  managing  a  forest. 

Course  of  the  Couvse  of  the  externcs. 

I  have  already  said  that  the  forest  institute  is  on  the 
point  of  being  suppressed,  experience  having  brought  to 
light  two  principal  faults  in  its  organization — its  great  ex 
pense,  more^  than  700,000  fr.  a  year,  and  the  insufiiciency  of 
the  results.  Indeed,  a  young  man  scarcely  fifteen  years  of 
age  is  hardly  capable  of  choosing  his  true  and  proper  voca- 
tion, and  he  often  recognizes  it  only  when  it  is  too  late.  To 
remedy  these  inconveniences,  to  some  extent^  the  adminis- 
tration has  profited  by  the  general  movement  which  has 
occurred  in  all  the  Eussian  special  and  military  schools.  It 
has  opened  a  course  for  young  men  who  have  finished  theiir 
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studies  of  iiutural  sciences,  and  who  consequently  Lave  '"•^'-^- 

to  study  only  tbe  properly  styled  forest  sciences.     The  Forat  »chooi  at 

course,  called  "  Course  of  tbe  Externes,"  is  divided  into  two  **"'** 

parts :  (1)  the  theoretical  instmctiou,  given  during  eight  course  of  the 
mouths  by  professors  of  the  forest  institute ;  (2)  the  prac  *^^^**^^" 
tical  exercises,  which  continue  for  the  same  length  of  time, 
and  take  place  at  Lissino. 

Inferior  forest  schools,  inferior /orest 

aehoolt. 

The  institution  of  guards,  the  essential  element  of  all 
progress  in  the  art  of  forestry,  has  acquired  in  Russia  an 
importance  proportionate  to  the  extent  of  the  forest  terri- 
tory. It  is  owing  to  this  great  extent  that  these  inferior 
schools  were  created.  Individuals  of  all  classes  are  ad- 
mitted, without  any  other  condition  than  that  of  knowing 
how  to  read  and  write.  The  coui-se  is  of  three  years,  and  course, 
comprises  the  following  branches :  Religion,  Russian  lan- 
i^uage,  arithmetic,  geometry,  surveying,  leveling,  forest  bot- 
tany,  forest  culture,  forest  law,  book-keeping,  making  out  oflB- 
iial  i-eports,  drawing,  writing.  The  theory  of  forest  science  is 
aught  only  in  its  generalities.  During  the  summer  and  stmUeeandrec- 
intumn  the  pupils  are  engaged  in  working  in  the  technical 
establishment,  in  leveling,  and  in  surveying.  Hunting  and 
^booting  with  the  air-gun  are  the  chief  recreations.  Before 
caving  school  the  pupils  are  obliged  to  pass  an  examina-  Examinationa. 
ion,  after  which  they  are  classed  in  three  categories :  (1) 
hose  who  are  very  apt  receive  the  name  of  forest  con- 
luctors,  and  have  a  right,  after  twelve  or  twenty  years  of 
service,  to  the  first  military  grade ;  the  others  become  (2) 
brigadiers  or  (3)  simple  forest  guards.  Those  who  receive  Free  and  pay 
[I  free  education  are  obliged  to  submit  to  ten  years'  service 
in  the  Ministry  of  Domains.  The  other  pupils  pay  400  fr.  a 
jrear,  and,  as  they  devote  themselves  to  the  service  of  pro- 
prietors, the  school  delivers  them  diplomas  of  capacity. 

ScilOOls  of  the   Steppes,  ^     School  of  the 

•'  ^  *  Steppes. 

All  the  southern  part  of  Russia,  from  the  50th  degree,  is 

deprived  of  wood.    It  is  the  region  of  the  Steppes,  vast 

plains  very  like  the  prairie  lands  of  the  United  States. 

Ildany  attem[)ts  have  been  made  to  force  growth  there.    The 

government,  recognizing  the  great  advantages  which  must 

result  to  the  country  from  the  transformation  of  waste  and    ^^^,  ^  con- 
vert plains  into 

barren  plains  into  productive  forests,  has  encouraged  these  foreato. 
undertakings,  and  directs  such  endeavors  by  the  aid  of 
practical  schools  of  forest  culture.    The  most  important  of 
hesc  schools  is  that  of  Anadol,  in   the  government  ofuo?'*''^^''^^^^ 
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^^^^^ Yekatberinoslan,  the  founder  and  director  of  which  is  M. 

School  of  the  Victor  de  Graff,  an  eminent  forester,  known  to  the  learned 

steppes.  ' 

Victor  do  Graff,  world  by  his  extended  works  upon  descriptive  botany.  He 
graduated  in  1841  at  the  forest  institute,  made  a  voyage  in 
Southern  Eussia,  and  studied  all  that  this  country  pre- 
sented which  was  peculiar,  as  much  in  relation  to  the  soil 
and  climate  as  to  the  economical  conditions.  After  this 
expedition  he  was  appointed  to  organize  a  school,  of  which 
the  following  particulars  are  taken  from  tbe  regulations: 
Course.  The  coursc  lasts  three  years.    The  candidates  must  be 

Requiaites  forfr^"^  fifteen  to  Seventeen  years  of  age,  of  good  constitution^ 

admiflsioD.         J^^|^J  must  know  how  to  read  and  write.    The  instruction, 

food,  and  clothing  are  free  for  those  who  serve  the  state 
during  ten  years,  and  for  the  others  the  price  is  very  mod- 
stodies.  erate.  The  studies  are  arithmetic,  the  first  elements  of 
geometry,  surveying,  the  elements  of  forest  economy  and 
agriculture,  elementary  medicine,  and  the  veterinary  art 
The  lessons  are  given  by  an  efficient  conductor  of  forests, 
or  by  young  foresters  who  h^ve  followed  with  distinction 
the  course  of  the  forest  institute,  and  who  are  sent  by  the 
administration  for  a  yeiir  in  this  school  that  they  may  iorm 
successors  of  M.  de  Grait*.  Rural  economy  and  medicine 
are  taught  by  special  teachers.  The  school  possesses  a 
good  library,  and  an  annual  sum  of  1,200  fr.  is  employed  to 
keep  it  in  good  condition  and  to  enlarge  it.  There  is  also  a 
meteorological  observatory.  Kew  pupils  are  practiced  in 
their  work  under  the  supervision  of  the  comrades  of  the 
workuhop*.  prcccdiug  course.  Workshops  of  all  kinds  have  been  cre- 
ated, that  the  pupils  who  are  obliged  to  work  there  may 
choose  their  congenial  vocation.  In  this  manner  they  be- 
come good  workmen,  and  when  they  return  to  their  own 
Subventions  towus  they  propagate  civilization.    Government  gives  to  all 

and  privileges,  ^j^^  pupils  who  gi*aduate  from  this  school  a  certain  amoant 
of  land  and  2n0  ir.  to  enable  them  to  undertake  its  manage- 
ment. They  are  also  freed  from  all  taxes  for  two  years. 
The  best  pupils  are  installed  as  gardeners  of  the  planta- 
tions which  each  village  of  the  steppes  must  have,  covering 
an  area  of  at  least  four  hectares.  The  ground  and  tie 
young  plants  for  the  plantation  are  allowed  gratuitously  by 
the  state.  The  original  number  of  pupils  was  fixed  at  40, 
but  the  affluence  was  so  great  that  a  change  has  been  made, 
and  now  100  are  admitted. 
Schools  of  Dor.     Similar  schools  have  been  founded  at  Berdiansk  and  at 

ilLmoifsi^ic.^^*^"  Meikhaillolskoe.    It  is  more  than  probable  that  the  number 

of  these  schools  will  be  yet  increased,  since  experience  has 
plainly  shown  their  great  usefulness. 


i ^ 
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n  ooudosioDy  I  may  say  that  the  display  of  forest  prod-  ^^^^^^^' 
a  made  at  Paris  by  the  United  States,  while  excellent  as 
as  it  went,  was  nothing  compared  to  the  display  that  AmeriaMT*^^ 
rht  have  been  made  by  a  country  like  oui-s,  possessing  pJ^^^ot   forest 

f,000,000  acres  of  woodland.  An  adequate  exhibition  of 
'  resources  has,  in  fact,  never  been  made,  and  it  is  to  be 
>ed  that  among  the  glories  of  the  future  will  be  such  a 
play.  It  is  safe  to  say  that  all  Europe  combined  could 
rer  equal  it. 

Che  people  of  the  United  States  have,  up  to  a  compara-  a»^iI*Seitro*er^ 
ely  recent  period,  been  famous  destroyers  of  the  forest,  forest*. 
is  a  significant  fact  that  the  American  ax  takes  prece- 
ice  in  the  markets  of  the  world,  and  that  the  American 
>pper  is  the  most  expert  axman.  Thousands  of  acres  of 
>le  forest  trees  have  been  destroyed  merely  to  rid  the 
th  of  them.  The  Western  pioneer  has  passed  his  life  in 
\  toilsome  labor  of  chopping  and  burning  trees  which  his 
K.'endants  would  gladly  replace. 

>f  late  years  a  growing  public  sentiment  has  sprung     PubUc  tenti- 
in  favor  of  the  preservation  and  cultivation  of  trees  ^^r^ancy^*^  of 
ih  for  ornament  and  use.    The  evils  of  forest  destruction  ''°'®*^* 
I  now  generally  admitted,  though  our  practice  is  not 
irays  in  conformity  with  our  theory.    So  general  is  the 
ief,  however,  in  the  theory,  that  I  have  not  deemed  it 
sessary  to  enter  into  the  discussion. 

Dhe  practical  question  remains:  What  can  we  do  to  pre-    How  shau  we 
ve  and  restore  our  forests,  to  repair  the  waste  of  theofthepas^r** 
it,  and  provide  for  the  needs  of  the  future  f 

governmental  interference  is  a  resource  to  be  used  spar-     Governmental 
;ly,  for  the  simple  reason  that  it  is  not,  as  a  rule,  efficacious.  faUore. 
ere  has  existed  for  many  years  a  statute  against  cutting 
iber  on  government  lands,  and  it  is  safe  to  say  that  few 
tutes  have  been  more  persistently  violated.     In  newly    Qenemi  onin 
tied  sections  few  people  see  anything  wrong  in  cutting  J-^of  new  Lt! 
^ernment  timber.    In  fact,  there  is  a  sort  of  belief  that, 
the  timber  is  used  in  the  development  of  the  country,  in 
ise-building,  and  the  like,  the  public  is  rather  benefited 
iu  otherwise  by  the  operation,  and  that  no  one  should 
aplain.    Where  such  a  sentiment  exists  it  is  idle  to  ex- 
it the  authorities  to  be  vigilant  in  the  enforcement  of  the 
^ 
?he  timber-culture  act  has  been  more  effectual  than  re-  Timber^joiture 

act  more  effDot* 

ssive  legislation.    In  this  act  the  government  holds  out  naL 
^tantial  inducements  for  the  cultivation  of  trees,  becomes 
patron  and  encourager  of  forestry,  and  thus  fosters  a 
>ular  sentiiment  in  favor  of  tree-growing.    Doubtless,  the 
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^"^^^iir^""*^    law  might  be  made  better ;  but  the  safer  course  is,  it  seems 

to  me,  not  to  make  new  laws  or  ameud  old  ones,  but  to  en- 

of  oa  °prate?two  ^^^^^  ^he  act  already  on  the  statute-book.    If  a  rigid  coin- 

•tatutes.  pliance  with  the  law  as  it  now  stands  is  exacted,  the  results 

will,  doubtless,  be  more  satisfactory  than  a  host  of  minute 

regulations,  such  as  are  suited  to  the  genius  of  European 

countries,  but  would  prove  irksome  and  thus  inoperative  here. 

It  is  safe  to  say  that  voluntary  effort  has  done  more  good 

foit"^"°*^^   ®^'  than  legislation,  either  repressive  or  protective.    The  device 

int^oWcst^^   ^^  ^^  annual  "Arbor  Day,"  originating,  I  believe,  in  the 

State  of  Nebraska,  has  filled  many  Western  cities  and  towns 
with  beautiful  shade  trees  at  no  cost  to  the  government, 
Federal,  State,  or  municipal.  "Arbor  Day"  has  been  added 
to  our  scanty  list  of  public  holidays ;  young  and  old  join  iu 
the  cheerful  labors  of  the  day,  and  schools  and  relij^oiis 
societies  are  conspicuous  in  its  observance.  In  one  day  in 
Topeka,  the  capital  of  E^ansas,  more  was  done  toward  beau- 
tifying the  grounds  belonging  to  the  State,  by  the  free  and 
voluntary  labors  of  its  citizens,  than  had  been  done  in  years 
under  the  authority  of  the  legislature  and  at  an  expense  of 
several  thousand  dollars  of  the  public  money.  This  incident 
is  mentioned  as  illustrating  the  real  and  true  method  of 
carrying  out  measures  beneficial  to  the  mass  of  the  people. 
With  us  the  people  are  everything,  the  government  very 
little. 

A  fair  field  is  open  in  this  country  for  the  labors  of  the 

forester.    It  is  safe  to  say  that  for  many  years  no  effort 

need  be  made  to  imitate  the   European  experiments  in 

The  prospct- reforesting  the  sides  of  barren   and  almost  inaccessible 

ive  work  of  for-  .     ,  r.,.       «    ,  i        #»-■•■  *<■<■  i       i^  .  i  «       .1 

cstins  the  West-  mouutains.    The  fields  of  labor  will  be  the  great  and  fertile 
em  pra  nes.       praincs  of  thc  Wcst,  whcrc  the  work  will  be  comparatively 

light,  rapid,  and  inexpensive.  The  fact  that  trees  will  grow 
on  the  prairies,  west  as  well  as  east  of  the  Mississippi,  is  a 
settled  question.  No  well-informed  person  disputes  it  It 
is  no  longer  a  matter  of  experiment.  It  only  remains  to 
push  forward  the  good  work  by  the  means  I  have  suggested, 
The  timber  cui-  by  the  continuancc  and  careful  enforcement  of  the  timber- 
culture  act,  and  the  fostering  of  a  public  sentiment  in  favor 
of  tree-growing  bj*  the  observance  of  "Arbor  Day,"  and  the 
Fostcrin-  pab-  disscminatiou  of  information  on  the  subject  bv  the  Depart 

lie  senf.imcut  in  .  "  .',,   «.j 

favor  of  tree-  mcut  of  Agriculture  and  the  public  press.  At  all  fairs  and 
exhibitions  of  natural  products  the  development  of  forestry 
should  be  made  much  more  conspicuous  than  heretofore. . 

Acknowledge-     Finally,  I  dcsirc  to  return  my  thanks  to  the  gentlemen  in 
flnco.  charge?  of  the  French  Department  of  Forests  at  the  Paris 
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Exposition.    They  were  uii wearied  in  their  courtesy,  J^"^^  n,ent8^  or^alsSt- 
special  facilities  were  allowed  me  in  the  way  of  the  exami-  ance. 
nation  of  books  and  documents,  admission  to  libraries, etc.; 
and,  in  short,  those  officers  displayed  that  coui-tesy  and  intel- 
ligence which  have  made  their  department  a  benefit  to  their 
own  country  and  a  model  to  others. 

The  forest  conservancy  of  British  India  in  dealing  with 
large  and,  in  many  cases,  uncultivated  areas  of  forest  and 
jungle,  as  well  as  tracts  of  treeless  plaiu<,  ofters  to  us  many 
i)oint8  of  interesting  study.  Unscrupulous  depredators 
upon  public  lands  there,  as  here,  have  done  damage  which 
a  century  of  care  cannot  entirely  remedy.    I  have  therefore    Appen.ux,  on 

,__  _.  ^_  ,*'-»»  V-,  ^-t    -m*   conservancy     of 

JMlded  as  an  appendix  a  report  by  the  Hon.  George  C.  JM.  foixsts  in  BritiBh 

Bird  wood,  C.  S.  I.,  M.  D.,  the  Jiuthor  of  the  "Handbook  toc°'M!  BViiwio^i! 

the  British  Indian  Section." 

F.  P.  BAKEB, 

Additional  Commissioner. 


APPENDIX.  BRITIBHWDIA. 


"  FOREST  CONSERVANCY  IN  INDIA.  Forest  eanterv- 

aney. 

\xe  forest  department  in  India  is  for  administrative  purposes,  di-        Adminiatra- 
iuto  three  separate  establishments ;  the  forests  in  the  several  dis- 
immediately  subject  to  the  Government  of  India  being  under  the 
al  control  of  Dr.  Brandis ;  those  of  the  Madras  Presidency  under  ^j®'^***^^  ^' 
,  Col.  R.  H.  Beddome;  and  those  in  the  northern  and  southern  di- 
8  of  Bombay  and  in  Sinde  being  under  Mr.  A.  T.  Shuttleworth, 
.  Col.  W.  Peyton,  and  Mr.  J.  McLeod  Campbell,  respectively. 
)reet  conservancy  in  India  dates  from  the  year  1862,  when  Dr.  Bran-  igS****       ^^^'^ 
len  conservator  of  forests  in  Burmah,  was  appointed  inspector-gen-    i>r.  Brandi*. 
r  forests  by  the  Government  of  India,  and  the  various  isolated  estab- 
ents  which  had  been  formed  in  Burmah,  the  central  provinces,  and 
were  consolidated  under  him.    There  were  at  this  time,  also,  con- 
jOtb  in  Madras  and  Bombay,  while  in  the  northwest  provinces  the 
kl  charge  of  the  forests  had  been  confided  to  the  civil  commis- 
•s  of  Meerut  and  Kumaon.     But  these  officers  were  rather  timber 
s  than  coDservators ;  and  though  some  good  was  effected  by  Ihem    Revenue  rather 
>  way  of  regulating  the  felling  of  timber,  it  cannot  be  said  that  ^^  the^°ot5©ct 
roper  work  of  forest  consors'ancy  was  anywhere  undertaken  or  «jwior   the   pre- 
inderstood  by  them.    Their  only  definite  purpose  was  to  secure  a 
uet  revenue  from  the  operations  of  the  department. 

r.  Brandis,  Arom  the  very  first,  took  his  stand  on  the  opposite  prin-    New  departure 
He  never  lost  an  opportunity  of  keeping  before  the  government  J^®*^  "**' 

bo  officers  of  the  department  that  the  main  object  of  forest  con- 
acy  in  India  is  to  preserve,  not  to  cut  down,  the  forests.  At  the 
time  he  made  it  clear  that  the  department  could  be  self-support- 
nd  it  always  has  been  under  his  administration. 

lien  Dr.  Brandis  assumed  charge  of  the  department,  the  forests  in    Deplorable  ooo- 
ost  parts  of  India  were  in  a  deplorable  condition,  and  the  worst  ^^^ 
»f  the  mischief  had  only  been  done  within  the  previous  ten  years, 
•etween  1850  and  1860.    This  happened  through  the  unrestricted 
iations  of  the  contractors  for  railway  sleepers.    When  the  first    Destruction  of 
ij  was  commenced  in  India,  about  1H50,  the  most  exaggerated  ^™y*2ieeper8™by 

IS  cot  abroad  of  the  profits  that  were  to  be  realized  by  sellinir  ^h«     indlgeDouV 

Dravldian  trlbeB 
rs  to  the  railway  companies.    In  consequence  of  this,  every  petty  of  the  hilla  and 

r  dealer  in  the  neighborhood  of  the  projected  lines  commenced  to  *^"*"^  P^*^"- 

ate  in  sleepers.    Unlimited  credit  in  liquor  was  given  to  the 

I,  Bheels,  Koor  Koos,  Koles,  Khoonds,  and  other  indigenous  tribes 

ohabit  the  forests  of  the  grand  central  plateau  which  extends 

India  from  east  to  west  between  the  lb°  and  25°  of  north  l&ti- 

and  before  the  government  could  become  aware  of  it,  these  skill- 

»odmon  had  succeeded  in  felling  almost  every  mature  teak  tree    Slaughter     of 

the  whole  extent  of  this  vast  range  of  country.    Hundreds  of***®  *®*^  ****•• 

inds  of  valuable  trees  were  cut  down  which  never  could  i)ossibly 
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BBiTiBH  iHDiA.    bavo  been  converted  into  sleepers  or  removed  from  the  forests  in  the 

Fweat  eonterv-  shape  of  timber.     The  consequence  was  that  the  annnal  forest  fires, 

<*'*^'  passing  unchecked  over  the  hills,  every  year  consumed  the  felled  timber 

Bumingof  the  little  by  little,  and  when  the  first  conservancy  officers  were  appointed 

fore^  Area.  '^    ^  J^  I^^  they  found  nothing  but  the  charred  remains  of  these  logs  to  in- 

i850-*60.  dicate  where  extensive  forests  had  once  overshadowed   in  perennial 

green  the  head  springs  of  the  Mahanuddy  and  Nerbudda. 

Chronic  diffi-     '' Besides  this  special  mischief  which  had  been  done  during  the  teu 

^      ®*'  years  between  1850  and  1860,  two  great  evils  had  always  existed  and 

•Unrestiictcd  tended  to  keep  down  the  growth  in  India.    These  were  unrestricted 

^owlt  fires,      grazing  in  the  forests  and  forest  fires.     The  fires  were  caused  partly 

by  the  shepherds,  who  burnt  the  grass  in  order  to  get  early  green  crops 
with  the  first  rains  for  their  cattle,  and  partly  by  comari  or  dhya  cnlti- 
vation,  which  is  much  in  favor  with  the  wild  tribes  all  over  India  and 
Burmah,  and  which  consists  in  felling  and  burning  portions  of  the  for- 
ests in  order  to  sow  a  crop  of  coarse  grain  in  the  ashes. 
Limitations  of  ^^  Dr.  Brandis's  first  step  was  to  check  and  limit  forest  fires  and  cattle 
a'^emjica!*™^*^^  grjizing.     Ho  abolished  the  name  of  forest  ranger  everywhere,  which 

had  previously  found  favor,  and  strongly  insisted  on  forest  officers  being 
culled  forest  conservators. 

^^  Major  (now  Colonel)  Pearson  had  already  been  appointed  forest 

ranger  in  the  Nerbudda  provinces  in  1860,  and  about  the  same  time 

Colonel  Ramsey  and  Mr.  Williams  had  been  appointed  to  the  same 

office  in  Kumaon  and  Meenit.    Dr.  Claghom  (conservator  of  forests  in 

New  crfraniza- Madras)  was  then  deputed  to  the  Pupjnb,  to  organize  a  forest  admin- 

aervatoi^    ^^^  istration  for  that  province.    This  resulted  in  the  appointment  of  Dr. 

Stewart  as  conservator.    To  this  appointment  succeeded  that  of  Mr. 

Leeds  (who  was  transferred  from  Burmah)  in  Bengal  and  of  Captain 

Van  Someren  to  Mysore,  while  Major  Pearson's  charge  in  the  Nerbudda 

district  was  extended  over  the  Nagpoor  country  and  the  Berors.   All 

these  provinces,  except  Madras,  Bombay,  and  the  Northwest,  were 

united  under  the  supervision  of  Dr.  Brandis,  inspector-general  to  the 

Gh)vemment  of  India. 

Conservancy  of     *<It  was  soon  found  that  the  conservancy  of  all  the  Jungle  spread 

inipractiaiuc5  ^  over  the  continent  of  India  wouTd  be  impracticable,  partly  from  it* 

vast  extent  and  partly  because  a  large  percent<age  of  the  area  was  too 

bare  and  too  denuded  of  vegetation  to  be  capable  of  producing  trees 

except  at  an  imposaible  cost. 

Selection  of  the     ^'The  first  step,  therefore,  taken  was  to  divide  the  better  portions  of 

^"^ation'*"a?d  *^®  Crests  from  the  inferior.     This  was  generally  done  by  the  revenue 

.  oversight.  survey,  working  in  concert  with  the  forest  officers,  who  were  intrusted 

with  the  jelection.    The  central  provinces  set  the  example  in  this  work. 

The  better  forests  were  marked  off  as  *  reserved*  or  'state  forests,'  to 

Dedication    of  be  managed  entirely  by  the  forest  department.    The  remainder  yf*^ 

'  the  viXses*^  divided  into  two  portions,  one  of  which  was  made  over  to  the  village* 

to  revenue  pur-  for  their  special  use  (answering  to  the  conmiunal  forests  in  France), 

'  1****®**  and  the  other  was  in  some  cases  managed  by  the  civil  officers  of  the 

district,  and  in  others  by  the  forest  department,  chiefly  with  a  view 
to  revenue  rather  than  forest  conservancy. 

**The  first  attempt  to  keep  down  the  annual  forest  fires  was  made  in 

the  central  provinces.     This  was  carried  out  by  Captain  Doveton, 

The  Bori  forest  under  the  orders  of  Colonel  Pearson.    The  Bori  forest,  at  the  south^e*' 

flwt^^^ime*nt  ^^le  of  the  Puchmurri  Hills,  was  selected  for  the  experiment.    It »« 

not  far  from  the  Sohagpoor  station  on  the  Great  Indian  Peninsular  Bsi^ 
way.    The  forest  has  an  area  of  about  25  square  miles  or  16,000  acres. 
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It  is  isolated  by  a  broad  line  cut  all  around  it,  aud  divided  also  by  fire    BRmgH  lypiA. 
lines,  after  the  system  pursued  by  the  French  forest  department  in  the    Foreti  wmtrv- 
south  of  France  and  in  Algiers.    The  experiment  was  perfectly  success-  ^'*^' 
fnl.    A  few  extra  hands  put  on  during  the  dry  season,  who  patrolled    Succobs  in  the 
the  lines,  and  could  collect  speedily  at  any  threatened  points,  sufficed  igj fii^s.**" **    ^ 
to  keep  fires  out  of  the  reserves.    Except  a  few  isolated  patches,  this 
forest  has  not  burned  since  1863.    The  benelicinl  effects  of  this  plan  of 
operatious  have  been  more  marked  than  was  oven  anticipated,  for  the 
lon^  rank  grass  which  formerly  grew  in  the  forest,  and  which  was  the 
great  cause  of  danger  from  its  inflammability,  has  everywhere  been    Replacementof 
replaced  by  a  shorter  and  finer  grass  which  bums  much  less  readily ;  "jJerJ^e^™**  ^^ 
while  a  rich  vegetable  mold  is  gradually  being  formed  on  the  hard- 
burnt  crust  of  earth  which  formerly  existed;  and  in  consequence  there 
is  everywhere  throughout  these  forests  a  sufficient  crop  of  young  seed-    Increase       of 
lings  springing  up.    The  success  obtained  in  Bori  has  led  to  the  exten- 
sion of  the  system,  and  firo  conservancy  is  now  one  of  the  chief  duties 
of  forest  officers  in  India.    At  the  same  time  cattle  have  been  gradually    Limitations  of 
excluded  from  the  reserves,  and,  with  few  exceptions,  gnrazing  is  per-  ^^^^      prlvi- 
mittcd  in  the  unreserved  forests  only.     Caution  was  required  in  at  first 
enforcing  this  restriction,  as  in  some  provinces  serious  injury  might 
have  been  done  to  cattle-breeding  had  the  usual  grazing  grounds  been 
closed,  before  others  were  provided. 

"  It  was  necessary,  however,  that  the  proceedings  of  the  forest  depart-    Foreet  act   of 
nient  should  be  legalized,  and  with  this  view  a  forest  act  was  passed 
l»y  tlie  legislative  council  in  1865.    On  this  act,  which  was  confessedly 
imperfect  and  insufficient,  were  based  the  forest  rules  drawn  up  for 
each  province.    These  also  were  in  all  cases  preliminary ;  and  a  more 
comprehensive  act,  entitled  'The  Indian  forest  act,  1878,'  received  the    Act  of  1878. 
assent  of  the  governor-general  in  March,  1878,  and  has  now  conse 
qnently  become  law.    Its  operations  are,  in  the  first  instance,  limited 
to  the  territories  respectively  administered  by  the  governor  of  Bom-  ,'^^^i^^-^     ^"' 
bay  in  council,  the  lieutenant-governors  in  the  northwestern  provinces  cratinnii. 
and  the  Punjab  (except  the  district  of  Hazara),  and  the  chief  commis- 
sioners of  Onde,  the  central  provinces,  and  Assam.    Any  other  local     AHsiHtanw?  by 
government  may,  however,  from  time  to  time,  with  the  previous  sane-  ,S^nt«.     ^"^***""" 
tion  of  the  governor-general  in  council,  extend  this  act  to  all  or  any  of 
the  territories  for  the  time  being  under  its  administration,  by  notifica- 
tion in  the  local  official  gazette. 

"  la  1888  the  northwest  province  forests  were  placed  under  the  Gov-  The  nortliwest 
ernment.of  India.  The  next  step  taken  was  to  organize  a  forest  sur- 
vey department,  with  a  view  of  insuring  uniformity  in  the  forest  maps 
and  for  training  officers  in  surveying.  Captain  Bailey,  R.  £.,  was  ap- 
pointed to  the  charge  of  this  branch,  which  it  is  now  proposed  to  en-  /?{^**  tw?**^^ 
large,  and  attach  to  it  a  forest  school  for  the  training  of  native  forest 
subordinates,  to  be  established  in  the  Dehra  Doon. 

**  The  appointment  and  training  of  fonst  officers  has  always  been  a  Tr^ningof  for- 
matter of  the  greatest  anxiety  to  all  who  have  had  to  do  with  the  con- 
t  rol  of  the  department,  for  the  future  of  forest  conservancy  in  India 
must  depend  largely  on  the  spirit  of  working  and  the  principles 
lianded  down  by  the  earlier  generations  of  officers  to  their  successors. 
*'In  this  matter  it  is  impossible  to  pay  too  high  a  tribute  to  the 
practical  wisdom  and  foresight  displayed  by  Dr.  Brandis.  This  officer 
saw  at  once  that  the  only  road  to  success  lay  in  the  appointment  to  the 
department  of  officers  who  knew  what  forestry  meant.  With  this 
view,  so  far  back  as  1867,  he,  with  the  sanction  of  the  Secretary  of 


430  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

imiTiBn  INDIA.   State,  entered  into  an  arrangement  with  the  French  and  German  Gov- 
ForeH  conierv-  cmments  with  a  view  to  the  training  of  a  certain  number  of  young 
<^ncy-  men  in  the  regular  forest  schools  of  those  conntrios  for  the  Indian  serv- 

Traininpof offl.  ice.  Since  that  date  about  fifty  officers  have  passed  into  the  deport- 
and  German  for-  ment,  who  have  received  a  scientific  forest  training,  and  now  nearly 
est  Bcbools.  iialf  the  establishment  in  India,  and  among  them  several  deputy  con- 

servators, may  be  reckoned  as  specially  educated  men,  ranking,  and  in 
most  cases  keeping  n  p  inti  mate  relations,  with  the  forest  officers  of  France 
and  Germany.    Since  1875,  with  a  view  to  the  better  supervision  of  the 
Col.  Peni-Bon.     young  men,  Colonel  Pearson  has  been  appointed  to  their  charge,  and 
French  Forest  all  the  pupils  are  collected  in  the  French  school  at  Nancy,  where  fire 
School  at  Nancy.  ^^  ^.^  are  sent  annually  for  training. 

M.  Mathiea.         **The  first  idea  of  forming  a  collection  of  Indian  timber  and  forest 

specimens  for  the  Paris  Exposition  originated  with  M.  Mathien,  snb- 

director  of  the  Forest  School  at  Nancy,  who  has  formed  the  valuable 

museum  at  that  school.    The  Indian  Government  warmly  approved  the 

idea,  and  it  was  taken  up  at  once  by  Dr.  Brandis,  the  insjtector-gen- 

oral,  to  whose  unremitting  exertions  the  very  jierfect  collection  offered 

to  the  inspection  of  the  world  at  Paris  was  completed  and  dispatched 

from  India  in  time  for  the  opening  of  the  Exx>osition.    Ho  was  ably 

Collection     of  supported  by  Messrs.  Gamble.  Smy  thess,  and  other  old  pupils  of  the 

duct8°at  ExpoiS-  Nancy  school,  and  it  was  proposed  that  the  collection  should  be  pre- 

tlon  presented  to  sented,  after  the  close  of  the  Exposition,  to  the  school,  for  the  use  of 

Nancy.  "^  the  English  pupils,  as  well  as  a  token  of  rec< ignition  of  the  benefits 

that  the  forest  department  have  received  from  it. 

Intioiluction     "  Besides  the  conservation  of  existing  forests  and  the  formation  of 

tion  of  valuable  artificial  forests  which  were  required  in  the  interest  of  the  public,  the 

trees.  forest  department  is  instrumental  in  the  introduction  into  different 

districts  of  new  classes  of  trees,  valuable  either  on  account  of  their 
timber,  fruit,  or  other  produce,  such  as  teak,  s&l,  sissu,  caoutchouc, 
cinchona,  etc.  The  cultivation  of  lac  is  also  encouraged,  while  the 
import-ant  question  of  fibers  suitable  for  paper  stock  or  other  manufact- 
nring  purposes  has  recently  engaged  a  considerable  amount  of  atten- 
tion. 
Area  of  de-  "  The  area  of  natural  demarkated  reserved  forests  under  the  Govem- 
1^1877^**  ^'''^^ment  of  India  at  the  close  of  the  year  1876-^77  amounted  to  17,421 

square  miles;  that  of  unreserved  forests  is  not  accurately  known.  The 
uf  plantations;  area  of  plantations  or  artificial  forests  amounted  to  24,683  acres,  or 
«f  protected  for-  over  38  square  miles;  and  that  protected  from  fire  during  the  dry  sea- 
*'*   *  son  of  the  year  was  2,8i>0  square  miles,  or  over  16  i>er  cent,  of  the  en- 

tire reserves.    During  the  year  5,008  persons  were  charged  with  forest 
Pro»ecutiou  of  offenses  and  prosecuted,  of  whom  3,817  were  convicted  and  1,191  ac- 
quitted.   The  total  receipts  of  the  forest  department  amounted  in 
^^Receijpts    and  1876-77  to  498,452^.,  and  the  expenditure  to  328,068Z.,  leaving  a  bal- 
ance of  revenue  to  the  state  of  170,3842.    Of  these  amounts  the  timber 
sold  by  the  department  at  its  depots  realized  252,8' *2Z.,  the  expenses 
incurred  in  its  collection,  etc.,  having  been  142,0752.,  so  that  this  branch 
of  the  operations  of  the  forest  department  realized  to  the  government 
a  net  revenue  of  110,8172. 
The      Madras     <»  In  the  Madras  Presidency,  beyond  certain  fuel  reserves  in  the  rail- 
but  i^w°c8crves?  ^^'^7  districts  of  Cuddapah,  Salem,  Trichonopoly,  and  Madura,  and 

some  small  tracts  in  Palghaut  and  South  Arcot,  there  are  no  forest 
tracts  that  can  be  termed  strictly  reserves,  and  no  real  forest  from 
which  cattle  and  fire  can  be  rigorously  excluded,  although  almost  in 
every  division  there  are  ample  tracts  which  might  be  e>et  apart  as  le- 
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serves  without  xniicb  interference  in  the  rights  of  grazing  and  other  numsu  india. 
commnnal  rights.  The  extent  of  fuel  reserves  is  about  144,9^  acres,  Forest  etrntert- 
or  a  little  over  226  square  miles.  Land  set  aside  for  plantations  aggre-  ^*'^' 
gates  15,484  acres,  of  which,  however,  only  8,258  acres  are  as  yet  Recolpu  nnd 
planted.  The  receipts  of  the  department  in  1876-77  amounted  to  t^  Madras  de- 
41,5312.  and  the  charges  to  41,307/.,  leaving  a  small  net  balance  in  JSJ°^^'"*  ®^  *"®^' 
favor  of  the  department  of  134/. 

'*  Timber  operations  realized  a  sum  of  18,482/.,  at  an  expenditure  of 
9,221/.,  thus  yielding  a  surplus  to  government  of  9,261/. 

''The  number  of  persons  prosecuted  for  forest  offenses  during  the 
year  was  999,  of  whom  469  were  convicted. 

"The  total  area  set  apart  for  reserved  forests  in  the  Bombav  Presi-    Bomiiay  Prr»i 

dency  amounts  to  5,654  square  miles,  of  which  3,7r>4  square  miles  are 

in  the  northern  division,  1,520  miles  in  the  southern  and  380  miles  in    -A^.  ^^    '•* 

sorvcu  lorcsts. 
the  Sinde  division.    Small  plantations  exist  in  most  districts  of  the 

presidency,  but  no  regular  measures  have  yec  been  adopted  for  the  pre- 
vention of  fires,  which  are  of  general  occurrence  in  the  Bombay  for-  Forest  Area  al- 
ests.  In  Sinde  forest  fires  are  almost  confined  to  the  Upper  Sinde 
forests.  In  this  part  of  the  presidency  a  system  of  inclosnre  has  been 
introduced  as  a  means  of  natural  reproduction.  Within  the  inclosed  IncloBurea  ia 
blocks,  wherever  the  land  receives  moisture,  either  by  direct  flooding 
or  percolation,  a  dense  and  vigorous  growth  has  sprung  up,  and  large 
open  tracts  have  been  thus  converted  into  impenetrable  babul  thickets. 
The  areas  under  production  in  Sinde  aggregate  4,267  acres,  in  1,147 
acres  of  which  artificial  reproduction  has  been  resorted  to.  The  forest 
revenue  for  1870-77  amounted  altogether  to  122,602/.  and  the  expenses 
83,169/.,  which  left  a  surplus  income  of  39,433/.  The  timber  operations 
undertaken  by  the  department  resulted  in  a  net  return  of  29,838/.,  the 
receipts  having  amounted  to  62,870/.  and  the  charges  to  33,032/.  The 
number  of  cases  in  which  persons  were  charged  with  offenses  against 
forest  rules  during  the  year  was  1,520,  of  which  1,183  were  sustained 
and  334  failed. 

''Summarizing  the  foregoing  financial  results,  it  appears  that  the    Beceipta    aad 
total  receipts  of  the  forest  department  throughout  India  amounted  in  general  fureat  de- 
1876-77  to  6i»2,585/.  and  the  charges  to  452,634/.    Timber  operations  Part»n«nt. 
realized  334,244/.,  while  the  expense  attendant  thereon  amounted  to 
184,328/.    The  net  returns  to  government  thus  amounted  to  209,951/.,     Netretunis. 
of  which  149,916/.  was  derived  from  the  sale  of  timber  at  the  depart- 
mental depots. 

''It  is  not  necessary  to  more  than  allude  to  the  great  importance  of 
forest  conservancy  in  its  bearing  on  Indian  famine  and  floods.'' 
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( Bztaract  from  the  Official  ClaatifloatioB.  ] 
CLASS  46.— AGRICULTURAL  PRODUCTS  NOT  USED  FOR  FOOD. 

Textile  materials:  raw  cotton;  dax  and  hemp,  scatched  and  unBontched;  textile 
vegetable  fibers  of  all  kinds;  wool,  washed  or  unwashed;  cocoons  of  the  silk-woim. 

Various  agricultaral  products  used  in  manufactures,  in  pharmacy,  and  for  household 
purposes;  oleaginous  plants;  oil,  wax,  resin. 

Tobacco  in  leaves  or  manufactured.  German  tinder.  Tanning  and  dyeing  sab- 
stances. 

Preserved  fodder,  and  substances  specially  intended  for  feeding  cattle. 

NOTS.— The  following  report  treota  only  of  cotton 
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REPORT 

ON 

COTTON  CULTURE 


I  found,  after  a  careful  examination,  that  the  cottons  on    Exhibition   of 

,.,..'  _  .  «    ,  ,x  cottons  not  «8  fall 

exhibition  were  not  as  gopu  a  representation  of  the  cottons  a»  might  have 
produced  in  the  different  coilntries  of  the  world  as  might     ^  ^^^^ 
have  been  reasonably  expected.    The  cottons  of  the  United 
States,  although  much  the  best  in  the  Exposition,  were  by 
no  means  a  fair  sample  of  that  greatest  of  American  prod- 
ucts.   On  account  of  the  lateness  of  the  time  at  which  our,.  Reasonsforthe 

,     ,       .       .        .  ,  ,  ,      limited     exhiliit 

government  accepted  the  invitation  to  be  represented  at  the  by  the  united 
Bxx)osition,  and  of  the  short  notice  given  the  planters  and 
boards  of  trade  throughout  the  country,  but  a  very  small 
quantity  could  be  collected. 

Nearly  all  the  crop  of  1877  had  found  its  way  to  the  man-  i„  hindrSf^^^ur 
u&ctories,  and  certainly  the  very  best  grades  had  been  con-  ufacturcm. 
sumed;  so  that  the  samples  we  were  enabled  to  procure 
were  small  and  not  so  excellent  as  might  have  been  pro-    Limited  oppor 

'^  *^        tunlty  of  obtain- 

cured  earlier  in  the  year.    The  whole  cotton  exhibition  of  ins:  ekhibiuatHo 
the  United  States  did  not  amount  to  more  than  7,000 
pounds,  but  the  exhibition  was  rich  in  its  great  variety  of 
kinds. 
The  most  extensive  cotton-growing  section — that  em-^Mia«iasippiand 

*=*  ^  Texaa  not  repre- 

braced  by  the  States  of  Mississippi  and  Texas — was  not»entcd. 
represented;  and  the  board  of  trade  of  New  Orleans,  the 
great  market  of  the  world,  sent  only  a  box  of  samples 
showing  the  grades  of  classification.  The  cotton  on  exhi- 
bition from  America  was  in  bales,  and  was  sent  by  *^®  boardi o? trade^*^ 
boards  of  trade  of  Augusta,  Oa.,  and  Memphis,  Tenn.,  the 
chamber  of  commerce  of  Charleston,  S.  C,  and  by  private 
individuals.    I  am  sure  that  the  three  bales  of  sea-island .  ^-*fK°i  !^®^; 

ton  by  indiyidnal 

cotton  sent  by  these  gentlemen  could  not  be  excelled,  and,  exhibitors. 

in  my  opinion,  was  never  excelled  for  fineness  of  tissue  and 

length  of  staple.    The  bale  of  cotton  sent  by  Mr.  Lafitte, 

of  New  Orleans,  was  a  first-class  sample  of  Louisiana  up-    Grand  prize  to 

lauds  or  short  staples ;  but  the  bale  of  uplands  exhibited  of^mie\6r  bale 

by  the  Memphis  board  of  trade  had  been  handled  in  pick-  °  ^^ 
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ing  and  packing  with  remarkable  care.    The  fact  that  this 

package  of  cotton  won  the  grand  prize  was  not  a  surprise, 

for  it  was  universally  pronounced  to  be  the  finest  sample  of 

Packages     of  uplands  iu  the  Expositiou.    The  chamber  of  commerce  of 

uplands  by  cham-  «,,  .1. 

ber  of  commerce  Augusta,  Ga.,  scut  four  packagcs  of  uplauds,  weighing 

o    ajru   ^   a.  ^Yyont  2,000  pounds,  showing  the  grades  of  cotton  produced 

in  that  section,  and  also  the  classification  of  cotton  in  that 

market.    This  parcel  of  cotton  attracted  much  attention  on 

account  of  its  variety.    The  small  quantity  of  cotton  sent 

Samples  show-  by  the  chamber  of  commerce  of  New  Orleans  was  merely  » 

ing    tirades     by  • 

chamber  of  com-  coUcctiou  of  samplcs  of  tlic  different  market  tn^ades,  and 

morce    of    New  «••.-•  /.  1         1         .         ^1  ,       . 

Orleans.  really  a  very  fine  display  of  samples  showing  the  grades  m 

the  classification  of  that  chamber.    There  was  a  very  small 
quantity  of  cotton  in  the  boll  and  a  small  quantity  in  the 
seed. 
Sea-island  cot-     Ncxfc  to  the  display  of  sea-island  cotton  of  Mr.  Townsend 

clfroito"     '"    and  Mr.  Smith,  of  South  Carolina,  the  best  parcel  of  cotton 
F^i  lung  staple  I  fouud  was  two  packagcs  of  long  staple  exhibited  by  the 

^  Eyder  Bros.,  of  Mango,  one  of  the  Fiji  Islands.    This  cot- 

ton was  of  a  most  beautiful  and  silky  texture,  and  it  had 
been  handled  with  great  care  and  skill  in  gathering,  gin- 
ning, and  packing,  but  it  was  not  so  long  in  staple  as  the 
cotton  of  the  South  Carolina  islands,  nor  so  strong. 

INDIA.  INDIA. 


One  of  the  best  displays  iu  the  Exposition  was  the  India 
cotton,  but  in  small  quantities.    Nearly  all  the  classes  of 
LoDi^stapie this  cottou  are  varieties  known  in  America  as  the  long- 
cotton.  stiiple  cotton.    However,  there  is  grown  in  India  quite  a 

xankin  cotton.  quauUty  of  the  Nankin  cotton  made  in  Bengal.    The  cotton 
Cotton  crop  of  crop  of  India,  as  far  back  as  1834,  was  estimated  by  Mr. 
Levi  Woodbury,  the  United  States  Secretary  of  the  Treas- 
ury, at  185,000,000  lbs.,  but  it  was  thought  this  estimate 
fell  far  short  of  the  crop  of  that    period,  for  in  1818 
90,000,000  lbs.  were  made,  and  in  1836  80,000,000 ;  and  in  1841 
upwards  of  1,000,000  were  exported  to  America.    In  1818 
5,000,000  lbs.  were  sent  to  China,  besides  quite  a  quantity 
which  was  used  iu  the  manufacture  of  cotton  in  India,  and 
some  was  exported  to  other  parts  of  Asia  and  to  Europe. 
Consumption     it  has  bceu  estimated  that  it  was  necessary  to  retain 
dia*^  ^"    *      380,000,000  lbs.  for  consumption  in  India,  supposing  that 

each  inhabitant  would  use  15^  lbs.     Another  writer  says 

that  each  individual  in  India  consumes  20  lbs.  of  cotton  per 

annum,  which  would  be  equivalent  to  2,000,000,000  lbs., 

Cottons  of  the  which  was  the  average  crop  between  1840  and  1846.    Ben- 

ges  a  ej.    ^^^^  Bchar,  and  Benares  have  long  been  famous  for  the 
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manafacture  of  their  cotton  goods;   and  these  provinces        ^^^'^^- 

have  produced  large  crops  for  their  own  use,  and  also  drawn 

mach  cotton  Irom  distant  regions  of  Central  India.    Some 

of  the  most  important  factories  now  in  operation  are  in  f^^^^^Jl  "*""° 

Benai'es  and  Bengal,  drawing  large  quantities  of  cotton, 

frequently  by  sea,  from  Surat.    We  dnd  from  estimates  in 

1799  that  the  weavers  depended  much  upon  the  country 

cotton  imported  into  Bengal,  and  that  much  of  this  cotton 

was  imported  from  Central  India. 

Cotton  appears  to  have  been  indigenous  to  the  soil  of^J^^^^^JJJ*^.*'! 
India ;  we  tirst  hear  of  it  in  that  country.    From  India  it ««»""» »"  ^^"^^^ 
seems  to  have  gone  into  China,  and  does  not  appear  to  have  ^^^^jj^J"^*"^*'^ 
been  used  there  before  the  ninth  century,  when  a  traveler,  c*^^"^. 
describing  his  journey  through  the  country,  says  that  the 
Chinese  were  not  dressed  in  cotton  goods,  as  were  the  peo- 
ple in  India.     We  know  that  in  the  thirteenth  century  cer- 
tain cotton  manufactories  existed  in  China.    It  cannot  be 
determined  when  cotton  was  first  introduced  there,  but  it  is 
supposed  that  it  came  from  India;  from  India,  no  doubt,  into  cuiSIi^toE-  ^^t" 
Persia,  Arabia,  and  Kgypt;  and  from  Persia  to  Africa  and«^- 
Asm  Minor.     Cotton  was  first  found  in  America  in  the    ToAiDciua. 
West  India  Islands,  also  in  Mexico,  l;>y  Cortez.    Cotton 
was,  for  several  hundred  years  back,  the  principal  clothing  ^J^*^^^^"'^**!^^'*' 
of  the  Mexicans ;  it  was  raised  largely  in  the  warm  regions 
of  Vera  Cruz.    Cotton  has  also  existed  in  the  Sandwich 
Islands,  very  fair  samples  of  which  were  on  exhibition  at  pjj;\fl^*'  diands 
Paris,  as  was  cotton  from  Borneo,  Java,  and  other  islands  a°*^  Malaysia. 
of  the  Indian  Ocean. 

The  samples  of  cotton  from  Mahratta,  in  India,  and  Dhur-  j^™^*^    ^^ 
war  attracted  my  attention,  as  they  seemed  to  be  superior 
to  most  of  the  other  Indian  cottons.    They  are  clean,  bright 
cottons,  but,  like  most  of  the  Indian  cottons,  coarse  and 
short.     From  this  exhibition  I  learned  that  the  cotton  of 
all  or  nearly  all  of  the  Indian  [irovinces  has  been  greatly 
improved  by  the  introduction  of  American  seed.    It  was  in 
Dhurwar  that  our  American  planters  obtained  the  greatest    Dhurwar. 
success,  and  I  am  told  that  the  entire  crop  in  this  province 
is  now  from  seed  originally  American.    These  districts  are 
reported  to  enjoy  a  climate  resembling  that  of  the  Ameri- 
can Gulf  States,  never  excessively  dry  and  never  overflowed 
with  excessive  rains.    In  1811  there  were,  it  is  said,  1,200 
acres  planted  in  American  seed;  in  1848  between  18,000  and  couST"^""  "^^ 
20,000;  and  in  1860  the  crop  was  said  to  be  over  2,000,000 ''''  **° 
lbs.     When  the  American  War  of  Secession  seemed  inevita- 
ble, England  proposed  again  to  husband  the  production  of 
cotton  in  India ;  for  it  appears  that,  for  some  reason,  the 
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iNi>TA.        American  planters  who  had    been  employed  years  pre- 
viously to  instruct  the  people  of  India  in  the  culture  of 
cotton  had  left  the  country  and  returned  to  their  homes, 
and  that  aft^r  their  departure  the  production  seemed  to 
Disuse      of  diminish,  while  the   improved  implements  of  agriculture 

Aroerican  implo- 

monts.  which  had  been  introduced  by  them  had  been  thrown  away 

or  at  least  passed  out  of  use  by  the  natives.  One  author 
states  that  some  English  plows  were  introduced  by  the 
agent,  when  at  first  the  natives  were  greatly  astonished  at 
their  results,  and  admired  them  extravaga  ntly ;  but  when 
the  agent  turned  his  back  they  painted  the  plow  red,  turned 
it  up  on  end  and  worshiped  it,  and  returned  to  the  use  of 
EngiaDd's   at-  their  Original  clumsy  utensils.    The  attempts  of  Englaud  to 

tempts  to  8up«r  c  *r  «r  ^ 

c('«i(»    American  T>roduce  her  own  supplies  of  cotton  from  her  own  territory, 

cotton  by  Imlbm  *      _     ,  ,  .     ,  _  _     ,  _  _     ^  .  '  ' 

\jot  successful,    and  thus  become  independent  of  the  product  of  America, 
seem  to  have  been  a  failure.    Nor  has  the  experience  in  In- 
dia been  exceptional,  for  about  the  same  period  an  attempt 
Difflcuitios  of  was  made  to  extend  its  cultivation  to  Africa.    The  islands 

I  he  culture  in  the 

West  Indies,  of  the  Wcst  ludlcs,  as  a  field  of  supply,  seemed  to  be  closed 
forever,  because  of  the  emancipation  of  the  slaves  in  those 
islands.  It  was  the  expectation  of  British  statesmen  that 
America  would  share  the  same  fate  in  the  failure  of  cotton 
culture  after  tJie  emancipation  of  slavery  in  the  Southem 
States ;  and  that,  the  monopoly  of  the  American  planters 
being  thus  destroyed,  the  price  of  cotton  would  necessarily 
rise,  so  that  it  could  be  grown  and  exported  wi^h  a  profit 
from  other  fields,  and  especially  from  their  own  tropical  pos- 
Expected    do- sessious.     lu  this  they  were  disapi>ointed ;  for,  althou£^h 

civaso  of  Ameri> 

can  supply  foi-  agcuts  wcrc  employed  at  high  salaries  in  the  provinces  of 
patiou  not  fui-  ludia  and  Africa,  and  under  their  direction  the  culture  of 
cotton  seemed  to  have  received  a  new  impulse,  yet,  when 
the  agents  left,  the  cotton-growing  interests  languished  and 
the  supply  diminished. 
Cotum  of-  The  specimens  of  cotton  from  Guiana  attracted  my  atteu- 

Guiana.  tiou  as  being  of  a  good  grade  of  American  uplands,  <)f  good 

Lagos,  Africa.  Staple,  and  fine  tissue.  The  samples  from  Lagos  were  in- 
ferior, of  short  staple,  and  coarse  and  yellow.  Those  from 
Sdyciieiies.  Seychelles  were  of  a  much  finer  quality,  being  good  speci- 
mens of  long  or  sea-island  cotton.  It  had  evidently  been 
handled  with  great  care  and  skill,  the  fiber  being  long,  silky, 
and  of  a  dazzling  whiteness,  but  the  staple  not  so  long  as 
the  cotton  of  Edisto  Island,  in  South  Carolina.  I  am  in- 
formed, however,  that  the  crop  is  very  light,  only  a  small 
quantity  being  produced  in  certain  localities  of  the  island. 
Except  the  cotton  exhibited  by  the  Ryder  Bi-os.,  of  Maui,'o, 
Fiji  Islands,  this  was  the  best  sample  of  foreign  cotton  I 
found  in  the  Exposition. 
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EGYPT.  »o"T- 


I  next  came  to  the  specimens  from  Egypt,  which  were 
very  numerous,  and  embraced  many  different  varieties.    Pre- 
vious to  the  year  1820  the  cotton-growing  interest  of  Egypt 
was  small  and  of  little  importance  to  other  countries,  as  al- 
most the  entire  crop  was  consumed  by  the  natives  of  the 
country.    Mohammed  Ali,  then  ruler  of  Egypt,  gave  much  ^^J^^JJ^^^^ 
attention  to  the  production,  and  under  his  administration  1820  under  mo 
the  new  variety  of  cotton  known  as  Jumel  or  Maho  cotton 
was  produced  in  large  quantities.    In  1823  the  crop  of  cot-    crop  of  1823 
ton  reached  over  6,000,000  lbs.,  but  the  greatest  x>ortion  of 

this  was  known  as  cotton  BeUedu  an  inferior  kind  known  in  „  vanetiee     of 

EgyptiAii     cot- 
England  as  Surats,    As  early  as  1822, 1  am  informed,  the  ton's. 

Nankeen  cotton  was  imported  from  Malta,  and  for  several 
years  it  was  produced  in  Egypt  quite  extensively ;  but  at 
this  time  but  little  of  it  is  found.  This  cotton  was  once  pro- 
duced to  some  extent  in  the  United  States,  but  for  some 
reason  it  has  entirely  or  almost  entirely  disappeared.  I  found 
some  beautiful  specimens  from  the  valley  of  the  Kile,  known 
as  Saudon  cottons  *,  it  is  of  a  long  staple,  very  fine  and  white, 
and  comes  from  the  black  seed  which  produces  the  long  or 
sea  island  cotton.  The  greater  portion  of  the  specimens  of 
Egyptian  cotton  were  of  the  Jumel  variety,  and  are  very 
much  like  the  SuratSj  yellow,  short  staple,  coarse,  and  very 
dirty  and  stained ;  there  was  much  dirt  and  trash  in  these 
samples.  The  specimens  of  Allini,  Kali  Hommun,  Gallini 
Salka,  Amouni  Zagarie,  and  some  samples  of  the  Lower  Nile  .  Generally  info 

^  07  tr  J.^^yJ.  |„  American 

were  all  of  about  the  same  grade  of  cotton,  and  were  much  middlings. 
inferior  to  the  American  middlings ;  but  one  sample  of  Soua-    go«i  aampie  ot 
kinr  and  Messir  was  of  a  beautiful  upland  variety,  and 
would  easily  reach  the  grade  of  American  middlings. 

The  most  remarkable  specimen  of  cotton  I  found  in  the  ^?^l^^^^'*^ 
Exposition  was  a  variety  of  cotton  known  as  the  BamiSh, 
and  said  to  be  a  cross  between  the  okra  and  the  cotton 
plants.  The  okra  is  largely  grown  in  Egypt  as  a  vegetable 
for  the  table,  as  it  is  also  in  the  United  States,  where  it  is 
often  known  as  gumbo.  I  am  told  by  M.  Boulad,  an  extensive  '*•  ^^t^ 
cotton  grower  near  Alexandria,  in  Egypt,  that  it  is  a  cus- 
tom with  many  people  there  to  plant  the  okra  in  the  cotton 
fields,  and  that  a  few  years  ago  a  planter  discovered  some 
cotton  bolls  growing  upon  the  stalks  of  the  okra,  whereupon 
he  planted  some  of  the  seed  from  the  okra  stalks,  or  rather 
from  the  cotton  on  the  okra  stalks,  and  produced  a  cotton 
short  and  coarse,  but  very  prolific.  It  is  said  that  this  va- 
riety  produces  at  least  one-third  more  to  the  acre  than  the 
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RGYPT.  ordinary  cotton  of  Egypt  The  stalk  of  the  okra  is  much 
taller  and  stronger  than  the  cotton  stalk,  and  produces  many 
more  branches  and  much  shorter  than  those  of  the  cotton 
stalk,  which  enables  a  greater  number  of  plants  to  be  grown 

The    Bamiih  ou  the  samc  quantity  of  ground.    This  cotton  is  of  a  very 
short  staple,  coarse,  and  resembling  wool ;  the  seed  is  black 

M.  Bouiad.  and  small.  M.  Boulad  seems  to  think  that  this  cotton  is  a 
great  discovery,  and  will  eventually  be  largely  grown  in 
^^ypt-  Steps  have  been  taken  to  give  it  a  fair  test  in  the 
Southern  States  of  America,  and,  if  it  should  prove  a  sac- 
cess,  the  seed  can  be  easily  procured  in  any  quantity  neces- 
sary by  applying  to  the  Commissioner  of  Agriculture, 
ton  **^*"**  co^  The  cotton  of  Batra  Ahmouni,  an  Egyptian  cotton,  is  a 
coarse,  long-staple  cotton,  resembling  the  long  cottons  grown 
in  the  main-land  and  in  the  interior  of  Florida  from  the 
black  seed.  The  specimens  from  Rhoda,  in  Egypt,  are  of 
about  the  same  grade  as  the  other  Egyptian  cottons,  and 
all  of  these  are  of  the  same  class  as  the  Surats. 

Mode   (^  cot-     The  cultivation  of  the  cotton  plant  in  Egypt  is  very  dif- 

ton  cultivation  tn  *-  o»/  «r  •? 

^gypt  ferent  from  that  in  the  United  States.    The  Jumel  or  Mako 

Trieimiai  cot-  is  of tcu  planted  ouly  once  in  three  years.    In  the  selection 

of  ground  for  the  crop  the  preference  is  given  to  that 

which  is  strong,  rich,  and  retentive  of  moisture,  where  the 

shrub  can  acquire  an  abundant  sap,  and  furnish  well-filled 

NUo*^  wdlr"  re^  P^xls.    The  lauds  bordering  on  the  Nile  are  greatly  preferred, 

ferreci.  943  the  plant  can  be  more  easily  watered,  and  with  much  less 

expense.    The  river  lands  are  protected  against  the  inun- 
dations of  the  stream,  as  continued  exposure  to  the  water 
would  destroy  the  plant ;  and  great  pains  are  taken  by  the 
Dikes.  farmers  in  constructing  dikes  along  the  stream,  around  the 

irrigarion.  lauds  iu  Cultivation.  The  cotton  plants  are  watered  peri- 
odically, without  which  they  would  not  mature ;  in  winter 
they  are  watered  about  twice  a  month,  and  in  summer  three 
or  four  times  as  often.  Immediately  after  the  planting  the 
ground  is  watered,  and  the  watering  is  continued  for  the 
three  years  that  the  plant  produces.  In  some  parts  of 
Plowing.  Egypt  the  laud  to  be  planted  is  worked  or  plowed  only 
once.  In  the  upper  provinces,  however,  where  the  land  is 
light  and  mellow,  the  ground  is  worked  twice.  At  the 
Planting.  lime  foi^  planting,  the  furrows  are  run  about  4  feet  apart, 
the  ground  having  been  broken  to  the  depth  of  about  10 
inches.  The  seed  are  planted  in  holes  made  about  3  feet 
apart  in  the  furrows ;  the  holes  are  about  3  inches  in  diam- 
eter and  about  the  same  in  depth.  The  seed  before  plant- 
ing are  soaked  in  water  to  hasten  germination.  The 
planting  takes  place  in  March  and  April. 
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On  many  of  the  small  farms,  I  am  told,  the  plow  is  never       '^"^^ 
used,  but  the  ground  is  broken  with  a  kind  of  heavy  hoe,    ^<>«<>*»  euuure. 
and  sometimes  a  narrow  spade ;  and  the  hoe  is  almost  ex- 
clusively used  in  the  cultivation.     It  is  customary  with    Caitivation. 
some  of  our  American  farmers  to  top  the  cotton  when  the 
stalk  grows  to  a  great  height,  the  theory  being  that  if  the 
top  is  taken  off  the  branches  are  thrown  out  to  a  much 
greater  length,  and  by  this  means  they  produce  a  much 
larger  quantity  of  fruit.     In  Egypt,  however,  almost  the 
opposite  course  is  pursued.    There  they  prune  the  plant,    Pruning. 
lopping  off  the  branches,  thus  encouraging  the  plant  to 
grow  much  taller,  and  forcing  the  fruit  to  be  produced  on 
the  main  stalk.    The  pruning  takes  place  the  first  year  and 
Is  repeated  during  the  second  and  third  years.    The  plant 
often  grows  to  the  height  of  seven  and  eight  feet  in  Egypt. 
Of  late  they  have  ascertained  that  by  planting  e\'ery  year    Bitter  suooeM 

,  .,,  ,,  ,«  ,  ^    of  annual  plant- 

they  get  a  better  yield,  and  the  grade  of  cotton  is  much  ing- 
higher  than  when  it  is  allowed  to  grow  for  three  years. 
The  gathering  of  the  crop  commences  about  the  same  time    Gathering. 
as  with  us — ^in  the  latter  part  of  July — and  extends  often  to 
January.    One  person  usually  cultivates  four  or  five  acres.    Tasks. 
and  the  crop  is  from  1,000  to  1,500  lbs.  per  acre.  ^"^p- 

There  are  comparatively  few  gins  in  the  country.    Only    Gins. 
the  more  extensive  planters  have  them ;  and  they  do  the 
ginning  for  the  poorer  classes.     American  roller-gins  are    BoUergin  pre- 
mostly  used,  the  saw-gin  not  being  well  adapted  to  the 
class  of  cotton  raised  in  Egypt,  as  the  staple  is  long  and 
kinky.    The  cotton  was  formerly  pressed  into  the  bales  by    Baling. 
the  natives  with  their  feet;  in  many  localities  they  now 
have  the  modern  presses. 

The  cotton  culture  in  Egypt  is  a  government  monopoly,    cotton  culture. 
and  hence  the  crop  is  much  smaller  than  it  might  be  if  the 
culture  were  encouraged  by  the  government  by  allowing 
perfect  liberty  in  its  production.    As  has  been  before  said,  AS'eriMmMa.w- 
the  introcluction  of  American  seed  of  sea-island  cotton  into  ^^  »®®d. 
Egypt  has  enabled  them  to  produce  a  much  better  grade  of 
cotton  than  formerly,  yet  they  have  never  been  able  to  pro- 
duce a  cotton  to  approach  the  American  sea-islaud  in  fine- 
ness of  tissue  or  length  of  staple.    After  careful  investiga- 
tion, I  am  of  the  opinion  that  the  cotton-growing  people  of 
the  United  States  need  have  no  fear  that  the  culture  in 
Egypt  will  materially  interfere  with  them ;  for  it  is  absurd  ^    ,.  EgyptiaM 

'^•f  XT  %/  1  handicapped    by 

to  suppose  that  the  ignorant  farmers  of  that  country,  who  ignorance. 
use  only  the  rude  implements  of  husbandry  known  to  the 
world  two  thousand  years  ago,  can  ever  compete  with  people 
who  employ  all  the  most  recent  appliances  of  agriculture, 
and  who  use  the  best-known  fertilizers. 
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^Q^"- From  8ta>ti8tics  embodied  in  this  report  it  will  be  seen 

ton^^ET  **  t  ^ot  ^*^^^  ^^®  cotton  culture  of  Egypt  is  not  materially  increasing, 
increaaing.        but,  on  the  Contrary,  is  failing  off,  while  that  of  the  Ameri- 
can States  is  rapidly  increasing.    I  ventore  an  opiuion  that 
if  the  Texas  or  Southern  Pacific  Railway  is  constructed,  in 
prospectB    of  less  than  ten  yi^ars  the  State  of  Texas  alone  will  produce 

cotton  culture  in  "^  '^ 

Texas.  3,0  !0,000  of  balcs,  and  the  crop  of  the  United  States  will 

double  the  production  of  all  the  other  countries  of  the  world. 
However,  this  will  in  some  degree  depend  upon  the  facili- 
ties and  cheapness  of  transportation  of  grain  from  the  North- 
western States  tp  the  cotton  districts  of  the  Southern  States. 
Pivpoeed  inter- If  a  watcr  line,  such  as  has  been  surveyed  by  the  United 

uui    wat^r    com-  '  v  %j 

municatioii    be-  Statcs  engineers,  could  be  established  from  the  Mississippi 

t  ween  the  Missis-  ,^.  _  ,-,  r^  .^  >»-tAt 

sippi  and  Atian-  Hivcr  through  the  cottou  States  to  some  point  on  the  Soaui 

Carolina  or  Georgia  coast,  it  would  enable  those  States 
along  the  Atlantic  to  greatly  increase  their  crops  of  cottou, 
as  the  lands  now  used  for  growing  com  would  be  devoted 
to  cotton,  com  being  brought  from  the  West  much  cheaper 
than  they  could  produce  it. 

Eg3i)tiaii  crop  The  crop  of  Egypt  for  the  year  1878  was  very  short, 
indeed  almost  a  failure,  not  reaching  over  119,000,000  lbs., 
which  is  about  the  estimate  at  the  time  of  writing  this 
report.  This  is  a  great  falling  off — almost  half  of  the  aver- 
age yield.  The  cotton  of  1878  was  far  inferior  in  quality 
to  the  usual  crop.  The  exports  of  cotton  from  Egypt  for 
the  three  preceding  years  averaged  over  287,000,000  lbs. 
per  year.  The  failure  of  the  crop  of  1878  was  owing  to  the 
lowness  of  the  Nile  the  year  preceding  and  the  unprece- 
dented overflows  in  1878.  Over  two  millions  of  acres,  or  more 
than  two-fifths  of  the  arable  lands  of  Egypt,  were  inundated 
in  September,  1878 ;  and  this  included  most  of  the  lands  of 
Lower  Egypt,  which  were  in  com  and  cotton. 

M.  Habits  Bou.     I  am  much  indebted  to  M.  Habits  Boulad,  one  of  the  most 

lad. 

extensive  cotton-growers  of  Egypt,  for  valuable  informa- 
tion concerning  the  cotton  crop  of  that  country.  M.  Boulad 
plant>s  largely  in  cotton  near  Alexandria,  in  Egypt.  I  urgeil 
upon  him  the  opinion  that  if  the  Egyptian  planters  would 
adopt  some  of  the  methods  of  cultivation  used  in  the  United 
Opinion    that  Statcs,  their  yield  would  be  greatly  increased ;  but. he  seems 

American  moth-         ,,.,,  ,  .  -.  i^,  i.i»^ 

odaofcuitnrearoto  think  that  our  culturc  IS  uot  adapted  to  the  thick,  sun, 
°he  soil  S?Egypt.  sticky  soil  of  Egypt.     I  differ  greatly  with  him  in  this 

opinion,  as  small  plows  of  great  strength  could  be  made 
that  would  effectually  break  up  this  stiff*  earth  much  more 
rapidly  than  it  is  now  broken  by  the  natives  with  their  rude, 
old-fashioned  implements.  There  is  a  soil  very  hard  to 
break  in  the  bottoms  of  the  Mississippi,  but  it  is  broken  by 
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Strong  plows  and  plenty  of  horse-power,  and  I  think  it       ^orn. 
might  be  managed  in  the  same  way  in  Egypt.    But  I  am  ^^eriJ!JJ|**®"and 
informed  that  very  little  stock  is  to  be  found  there,  and  the  Egyptian    boiu 

•^  „  .    antl  methods. 

natives  are  too  poor  to  puitshase  mules  or  horses  for  agri- 
cultural purposes.  The  crop  is  principally  cultivated  with 
a  kind  of  hoe,  and  in  many  cases  the  ground  is  not  plowed 
atter  the  crop  is  planted. 

I  am  further  indebted  to  M.  Boulad  for  the  following  ac- ,  The  cotton  cui 

"  tore  of  the  Delta. 

count  of  the  method  of  cotton  culture  in  the  region  of  Alex- 
andria: 

** There  are  three  kincU  of  cotton  cultivated  in  Egypt:  (Ist)  the  cot-    Kinds. 
ton,  long  staple,  somewhat  reddish  in  color  (Ahmouni)^  which  gives  the 
largest  yield ;  (2d)  the  white  cotton,  short  staple,  with  black  seed ;  (:M) 
the  cotton,  long  staple,  which  is  cultivated  but  little. 

'^  The  ground  is  plowed  four  times,  during  the  space  of  two  mouths,  Modo  of  plow- 
with  a  plow  to  which  two  oxen  are  harnessed,  and  afterwards  the  fur- 
rows are  opened  to  the  depth  of  15  centimeters,  and  to  about  the  dis- 
tance of  80  centimeters.  The  planting  is  then  done  in  two  ways:  (1st)  Planting. 
The  furrows  are  submerged  with  water  during  four  or  five  days;  then, 
with  the  aid  of  a  small  implement  (br^he),  holes  are  made  at  a  dis- 
tance of  50  centimeters  apart ;  in  each  of  these  holes  lae  dropxied  several 
seeds,  which  have  already  been  soaking  in  water  for  24  hours,  aud  then 
they  are  covered  with  a  little  earth.  Twenty  or  thirty  days  afterwards 
the  worthless  plants  are  puUed  up,  iu  order  to  leave  only  the  two  most 
vigorous  ones  in  each  hole,  and  then  the  ground  is  watered  in  modera- 
tion. The  operations  once  finished,  one  continues  to  water  and  to  sweep 
{br6oh*!r)the  cotton  during  twelve  or  fifteen  days,  in  fact,  until  one  can 
no  longer  reach  the  cotton.  (2d)  After  baving  planted  the  seed  dry  in 
the  holes  made  in  the  trenches  of  the  furrows,  the  ground  is  watered, 
aud  one  waits  twenty  or  thirty  days,  in  order  to  give  the  plants  time  to 
grow.  Then,  as  in  the  first  instance,  the  worthless  plants  are  torn  up, 
in  order  to  leave  only  the  two  strongest  iu  each  hole;  then  one  con- 
tinues to  water  and  to  sweep  the  ground  during  twelve  or  fifteen  days, 
as  we  have  already  said  in  the  above. 

*' This  is  the  way  in  which  the  Miakawi  cotton  is  cultivated.     It  re-    Culture  of  Ifiir- 
quires  frequent  watering ;  in  fact,  water  is  more  essential  to  it  than  to         cotton. 
any  other  species  of  cotton. 

*' As  far  as  concerns  the  Bahli  cotton,  which  is  planted  dry,  it  is  cul-  Of  SahU  cot- 
tivat^d  in  the  foUowing  manner :  In  the  month  of  January  the  ground  "' 
is  plowed  twice  and  submerged  with  water.  Thirty  days  afterwards 
the  ground  is  agaiu  plowed  twice,  and  is  divided  in  straight  Hues ;  then 
on  the  straight  lines  holes  are  made  at  the  usual  distance  apart,  and  the 
seed  are  dropped  in  and  covered  lightly  with  earth,  and  watered  spar- 
ingly by  means  of  a  watering-pot.  Sixty  or  seventy  days  afterwards 
the  worthless  plants  are  torn  up,  as  usual,  and  one  begins  by  sweeping 
and  watering,  as  in  the  above-named  cases." 

FRENCH  COLONIES.  krench  colo- 

MIKB. 


I  found  much  to  admire  in  many  of  the  samples  of  cot- 
ton exhibited  by  the  French  colonies. 
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Martinique. 


Tahiti 


Coobin  China. 


New  Caledonia. 
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MARTINIQUE. 

One  of  the  most  beautiful  was  a  specimen  of  cotton  from 
the  island  of  Martinique.  It  was  of  long,  glossy  staple,  fine 
tissue,  and  had  been  carefully  handled  in  the  gathering  and 
manipulation.  It  much  resembles  the  cotton  known  in  New 
Orleans  as  the  Peeler  cotton^  a  very  superior  kind.  The  crop 
is  as  yet  small,  but,  I  am  told,  is  rapidly  becoming  more  im- 
portant. 

TAHITI. 

The  samples  from  Tahiti  were  of  about  the  same  grade  of 
cotton  as  those  of  Martinique.  There  was,  however,  cue 
sample  of  a  very  x>eculiar  kind ;  it  is  of  short  staple,  rather 
coarse,  but  very  white )  its  seeds  are  most  singularly  ar- 
ranged, being  all  connected  together,  and  resembling  the 
rattles  on  the  t-ail  of  the  jrattlesnake.  The  seed  are  black, 
but  it  is  evidently  a  short-staple  cotton. 

COCHIN   CHINA. 

The  samples  from  Cochin  China  resembled  those  of  JSiar- 
tinique,  being  soft,  long,  and  of  fine  staple.  The  crop  is  in- 
creasing. 

NEW  CALEDONIA. 

The  samples  from  New  Caledonia  were  much  like  those 
just  described,  probably  not  quite  so  good.  They  have  u 
long  staple,  but  not  so  fine  as  that  from  Martinique.  The 
ci-op  is  yet  smaU.  This  cotton  is  said  to  be  produced  from 
American  seed  of  sea-island  cotton. 


Gaboon. 


GABOOiV; 


Samples  from  Gaboon  were  almost  the  same  as  those  of 
New  Caledonia,  perhaps  somewhat  inferior. 


Guiana. 


S6  union. 


GUIANA. 

I  found  a  very  fine  boll  of  real  American  upland  cotton 
from  Guiana.  The  boll  is  very  large,  and  of  first-class 
quality ;  the  seed  is  white,  and  in  all  respects  it  is  the  oo^ 
ton  of  Georgia,  South  Carolina,  and  Alabama.  The  staple 
seems  to  be  a  little  too  short,  but  it  is  of  a  glossy  whiteness. 
I  found  also  a  sample  of  very  inferior  Nankeen  cotton  from 
Guiana,  of  which  I  think  but  little. 

REUNION  ISLAND. 

From  the  Reunion  Island  (formerly  Bourbon)  there  wasou 
exhibition  a  sample  of  very  superior  quality  of  long  or  sea- 
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COIX>- 


NIS8. 


well  manipulated.    It  is  much  like  the  cotton  from  Queens-    R^onion. 
land,  and  if  these  samples  had  been  large  enough  to  appear 
in  bales  it  would  have  competed  for  the  first  prize. 


GUADELOUPE. 

Guadeloupe  sent  some  samples  of  sea-island  and  of  Nan- 
kin cotton.  The  sea-island  is  of  a  tolerable  quality,  but  the 
bolls  are  very  small  und  very  full  of  seed.  The  sample  of 
ginned  cotton  from  this  island  was  very  beautiful,  but  in 
small  quantity. 

SENEGAL. 

There  were  two  samples  from  Senegal,  one  of  sea-island 
and  one  of  the  short  staple  with  white  seed.  The  short- 
staple  sample  is  very  good,  but  of  extremely  coarse  fiber, 
and  very  short,  white,  and  glossy.  It  has  the  touch  of  wool 
when  rubbed  betweeu  the  fingers.  I  should  think  it  a  very 
valuable  cotton  to  combine  with  wool  in  the  manufEicture  of 
light  goods. 

ALGERIA. 


Ouodelofipe. 


Algeria. 


The  samples  of  cotton  from  Algeria  were  exceedingly  in  ExceUention^^ 
teresting,  on  account  of  their  variety.  The  samples  from ^  ^^^ 
the  neighborhood  of  Oran  were  of  an  excellent  quality  of 
sea  island  and  also  of  Nankeen.  The  sea  island  is  as 
good  as  that  from  Queensland ;  it  is  very  white,  and  quite  as 
long.  If  it  had  been  presented  in  large  quantity  it  would 
have  entered  into  the  competition  for  the  first  i)rize ;  but 
unfortunately  the  samples  were  much  too  small  to  be  taken 
into  serious  consideration,  for  it  is  well  known  that  small 
quantities  may  be  produced  by  artificial  means  in  almost  any 
country,  and  therefore  a  small  sample  of  an  ounce  is,  in  fact, 
no  sample  at  all. 

The  samples  from  the  region  of  Philippeville,  in  Algeria, 
were  of  two  varieties,  sea-island  and  upland,  both  very  fair 
samples.  The  upland  cotton  of  this  region  is  of  very  short 
staple,  but  white;  the  fiber  is  coai*se,  and  resembles  the 
"  wooF  cotton  of  the  United  States. 


TUNIS. 


The  samples  of  Tunis  were  all  of  a  short  staple  variety  of 
an  inferior  quality.  The  parcels  were  so  small  that  no  just 
idea  could  be  formed  of  the  product  The  crop  is  so  smaU 
that  it  is  of  little  interest. 


TUMIB. 
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PHIUFPINE  I8L- 
AKDfi. 


UATTI. 


BPAIK. 


PHILIPPINE  ISLANDS. 

The  samples  from  the  Philippine  Islands  were  of  two 
varieties  of  short  staple— one  a  poor  grade  of  upland  cot- 
ton, the  other  very  inferior  and  yellow.  The  crop  in  these 
islands  is  of  but  little  importance. 

HAYTI. 

The  samples  from  Hayti  were  all  of  short  staple  and 
quite  coarse.  The  crop  is  small,  and  the  cotton  of  an  in- 
ferior quality.  From  all  I  can  hear,  the  soil  in  this  island 
is  well  adapted  to  the  growth  of  all  classes  of  cotton;  hat 
the  natives  are  lazy  and  trifling,  and  the  probabilities  are 
that  they  will  never  produce  a  good  crop  of  cotton,  as  the 
cotton  plant  requires  constant  and  carefril  cultivation.  If 
the  island  had  anything  like  a  good  and  intelligent  govern- 
ment, it  would  soon  become  one  of  the  best  cotton-growing 
regions  of  the  world  for  sea-island  cotton. 

SPAIN. 

The  samples  from  Spain  were  few  in  number,  and  very 
small.  There  was  one  sample  of  very  white  short-staple 
cotton,  not  remarkable  except  for  its  glossy  whiteness. 
There  was  another  sample  of  a  very  curious  kind  of  cotton 
— ^yellow,  not  so  dark  as  the  Nankeen,  but  of  a  rich  creamy 
color,  and  the  staple  is  short,  and  so  very  fine  that,  when 
separated,  a  single  shred  can  scarcely  be  seen  by  the  naked 
eye.  It  is  as  soft  and  tine  as  the  finest  silk.  This  comes 
from  the  province  of  Glocas. 


FOBTUOAL. 


i^ortagaesecol- 
cmiefi. 


ITALY. 


PORTUGAL. 

The  samples  from  Portugal  were  few  and  smalL  The 
soil  and  climate  of  this  country  are  adapted  to  cotton-grow- 
ing, but  it  is  but  little  pursued,  I  suppose  from  the  iiEU^t 
that  other  products  are  mon3  valuable.  The  samples  on 
exhibition  were  all  of  the  short-staple  variety,  and  were  not 
good  specimens. 

PORTUGUESE  COLONIES. 

The  colonies  of  Portugal  sent  some  fair  samples  of  short- 
staple  cottoi),  most  of  the  samples  in  the  boll. 

ITALY. 

Italy  sent  a  large  collection  of  samples,  comprising  many 
varieties  of  long  and  short  staple  cotton,  but  the  samples 


ITALT. 
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were  so  very  small  that  it  was  difficult  to  form  any  idea  of 
their  value  or  the  extent  of  the  caltare.  The  cotton-grow- 
ing interest  seems  to  have  received  a  new  impetus  in  Italy 
in  the  last  few  years.  I  found  a  large  book  of  drawings  in 
the  Italian  exhibit,  showing  a  correct  drawing  in  water- 
colors  of  each  variety  of  cotton  produced  in  Italy.  I  ob-  q^^tJ^* 
tained  much  information  from  this  book.  Brindisi  sent 
some  good  samples  of  short-staple  cotton  in  the  boll,  simi- 
lar to  American  upland  cotton.  In  this  collection  I  found 
two  samples  of  short-staple  cotton  from  Salermo,  one  veiy 
white  and  coarse,  the  other  the  ordinary  Nankeen.  The 
different  varieties  are  too  numerous  to  mention  in  this  re- 
port, and  as  many  of  them  are  only  the  result  of  experi- 
ment on  a  small  scale,  I  shall  not  dwell  upon  them.  The 
soil  of  the  greater  part  of  Italy  is  well  adapted  to  the  pro- 
duction of  cotton.  With  its  great  population  of  women  and 
children,  it  is  a  matter  of  wonder  that  they  do  not  cultivate 
this  staple  on  a  larger  scale.  The  soil  is  rich  and  very  pro- 
ductive, but  the  natives  are  poor  and  ignorant,  and  in 
many  instances  they  use  the  most  inferior  old-fashioned 
agricultural  implements,  often  using  plows  made  of  wood 
only  to  break  up  the  ground ;  and  of  course  they  only  cul- 
tivate a  few  inches  below  the  surface.  In  many  localities 
I  found  only  a  small  donkey  pulling  a  plow,  cutting  only 
about  three  inches  below  the  surface. 


447 


Varietiea  and 


JAPAN. 


JAPAN. 


This  country  is  growing  rapidly  in  importance  to  the 
United  States  as  well  as  to  all  nations  of  the  world.  It  is 
difficult  to  ascertain  at  what  period  cotton  was  first  pro- 
duced in  Japan,  and  it  appears  to  be  very  difficult  to  ascer- 
tain the  exact  extent  of  the  culture  in  that  country  at  the 
present  day.  On  account  of  the  peculiarities  of  the  gov- 
ernment of  Japan,  but  little  was  known  of  that  country 
until  a  few  years  ago,  and  comparatively  little  is  known  of 
its  agriculture  at  this  time.  The  cotton  crop  is,  however, 
each  year  becoming  more  important. 

The  samples  on  exhibition  from  Japan  were  all  of  the  S^}^^,^^  ^*** 
short-staple  varieties,  and  resemble  the  upland  cotton  of  ri«tte«. 
Georgia  and  Alabama.  The  samples  were,  however,  so 
small  that  but  a  poor  idea  could  be  formed  of  the  value  of 
this  cotton.  It  would  seem,  from  the  character  of  the  soil 
and  the  dampness  of  the  atmosphere,  that  Japan  would  be 
better  adapted  to  the  culture  of  sea-island  cotton  than  of 
the  short-staple. 


448  UNIVERSAL   EXPOSITION  AT   PARIS,  1878. 

GttEBcK.  aBBBOB. 

Quality  of  cot-  There  were  some  fine  samples  from  Greece.  It  has  mach 
the  appearance  of  oar  uplands.  The  fiber  is  long,  fine,  and 
glossy.  "fHie  seed  differs  in  some  respects  from  that  of  the 
American  uplands ;  it  is  smaller  and  more  in  the  shape  of 
the  egg  of  a  common  hen.  The  production  is  not  materially 
increasing.  Up  to  a  few  years  ago  Greece  imported  no  raw 
cotton,  nor  was  she  an  exporter  until  recently,  in  conse- 

Export  ciuiiea  quencc  of  the  heavy  duty  placed  upon  all  cotton  leaving 
her  ports.  That  export  duty,  which  was  48  per  cent.,  has 
of  late  been  reduced  to  20  per  cent.  She  is  a  customex  to 
England  to  the  extent  of  over  1,500,000  lbs.  of  cotton  ;^arDS 
and  10,000,000  yards  of  cotton  goods.  The  trade  in  these 
articles  seems  to  be  rapidly-  increasing  between  England 
and  Greece. 

The  ancient  Greeks  made  use  of  muslins  or  cotton  cloths 
of  some  kind,  which  were  brought  from  India  more  than 
two  hundred  years  B.  C.  We  are  told  that  about  sixty 
years  B.  C.  cotton  was  used  by  the  Bomans  for  awnings  and 
tent  covers. 

CHINA.  CHINA. 


Large  quantities  of  cotton  were  produced  in  China  in  the 
thirteenth  century.  On  account  of  a  fiormine  in  China  about 
the  beginning  of  the  present  century  the  government  or- 
dered that  a  large  portion  of  the  land  used  in  the  cultiva- 
tion of  cotton  should  be  planted  in  grain ;  and  since  that 
time  the  Chinese  have  imported  largely  of  cotton.  It  has 
been,  and  is  even  to  day,  produced  in  very  large  quantities. 
Estimate  of  The  Chincsc  crop  has  been  estimated  by  some  even  as  high 
^^^^  as  twelve  millions  of  our  bales. 

SOUTH  AMBiticA.  SOUTH  AMBBIOA. 

Most  of  the  samples  of  cotton  from  the  countries  of  Soatb 
America  were  of  short  staple  and  coarse  fiber,  resembling 
our  upland  cotton  of  the  United  States. 

PBBU.  .  •  PBBU. 


One  very  fine  sample  was  fix>m  Peru;  but  they  were  all  in 
very  small  parcels,  generally  not  more  than  a  few  ounces. 


BBAML.  BRAZIL. 


The  best  samples  were  from  Pernambuco,  in  BraziL  Bra- 
zil exhibited  some  good  samples  of  long  staple  and  uplands. 
The  crop  of  this  country  is  rapidly  increasing,  but  as  yet 
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it  does  not  produce  sufficient  for  home  consumption,  though       muziu 

much  of  the  Brazilian  cotton  finds  its  way  to  British  looms, 

and  is  transported  back  in  the  shape  of  cloth  of  different 

kinds.    There  are  great  drawbacks  to  the  cotton  culture  in    ^^^?<^^«  ^ 

^  culturo  of  cotton. 

Brazil,  among  which  may  be  reckoned  the  ravages  of  in- 
sects, the  peculiarities  of  the  climate,  and  the  expense  and 
difficulties  attendant  upon  its  transmission  from  the  interior 
to  the  coast.  It  has  been  ascertained  after  many  attempts 
that  cotton  will  not  flourish  near  the  sea  in  Brazil,  and  the  j^^^^^^^^j.JJj'^ 
plantations  have  in  consequence  receded  further  inland,  as 
well  to  avoid  this  difficulty  as  to  seek  new  and  fi*esh  lands. 
Pemambuco  is  the  principal  cotton-growing  province  in 
Brazil.  This  country  has  been  long  noted  lor  its  fine  cot- 
ton and  for  the  best  cleaned  cotton  brought  to  the  English 
market.  There  were  imported  into  Great  Britain  in  1869  i]^J|*''^  ^  ^^' 
from  Brazil  272,000 bales,  of  400  lbs.  each.  Cotton  was  first 
imported  into  England  from  Brazil  %n  1782,  and  it  has  been 
found  in  the  English  markets  ever  since  that  date. 


ARGENTINE  REPUBLIC. 

There  are  varieties  of  ooth  annual  and  perennial  in  the 
Argentine  Republic,  where  the  culture  of  cotton  is  increas- 
ing. About  one-half  the  crop  is  exported,  and  half  con- 
sumed in  the  country  in  the  manufacture  of  rude  domestic 
goods  for  family  use,  for  fringes,  and  for  other  purposes. 
Very  little,  if  any,  of  the  manufactured  article  is  exported. 

PARAGUAY. 

Much  of  the  country  along  the  Bio  de  la  Plata  is  well 
adapted  to  the  culture  of  cotton.  Paraguay  produces  many 
varieties  of  cotton,  among  them  the  Nankeen,  which  is  said 
to  grow  wild,  but  was  introduced  long  ago  by  the  Jesuits. 
There  were  some  good  samples  from  Paraguuy,  and  its  soil 
is  said  to  be  excellent  for  all  varieties  of  cotton. 


▲ROKNTINB  BB- 
PUBUC. 


PARAQUAT. 


VENEZUELA. 

The  exhibits  from  Venezuela  were  small  but  very  good, 
including  varieties  of  both  long  and  short  staple.  In  fact, 
all  the  samples  from  the  countries  of  South  America  were 
good,  and  seemed  to  have  been  handled  with  remarkable 
care.  Besides  the  varieties  just  named,  there  were  other 
kinds,  and  perhaps  of  different  species,  grown  in  South 
America.  I  have  a  sample  before  me  of  the  Nadum  cotton, 
originally  from  the  jungles  of  India.  It  is  a  perennial,  and 
is  of  a  very  inferior  quality;  is  not  exported,  and  is  only 
29  P  R ^VOL  3 


VBMBZUILA. 


Nadum  cotton. 
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used  to  a  limited  extent  for  home  puq^oses,  generally  for 
the  adulteration  of  the  finer  varieties  when  prepared  for 
the  loom.  It  is  very  coarse,  of  short  staple,  and  when  taken 
between  the  fingers  reminds  one  of  short,  coarse  wool. 

Cotton  seed     COTTONSEED,  COTTON  SEED  OIL,  AND  CAKE. 

ana  products.  '  ^ 

Uses  of  the     It  may  be  proper,  in  connection  with  this  subject,  to  men- 
tion the  importance  of  cotton-seed  for  its  oil,  and  for  its  food 
in  the  shape  of  oil-cake.     The  seed  in  many  localities  is 
Cattle  food,     uscd  in  its  rough  state  as  food  for  cattle,  and  also  as  a  fei- 
Fertilizer.       tiUzcr  for  all  crops.    It  is  one  of  the  best  fertilizers  we  have 
in  the  Southern   States  of  America,  especially  for  com, 
wheat,  and  oats ;  but  it  has  proved  a  far  greater  source  of 
Manufacture  wealth  whcn  grouud  up  and  manufactured  into  oil  and  oil- 

into  oil  and  cake.  ^ 

cake.    We  consider  a  fair  bale  of  cotton  in  Georgia  to  con- 
tain 450  lbs.  of  cotton ;  it  requires  about  1,400  lbs.  of  cotton 
Product  of  in  the  seed  to  produce  450  lbs.  lint  cotton,  leaving  1)50  lbs. 

seod-cottou       m  *  70 

seed  and  lint  re- of  sccd.    Nearly  half  of  this  weight  is  hull  and  lint:  the 

«pectivelj'.  •■  ^         , 

remainder  is  cake  and  oil.    It  is  estimated  that  out  of  a 
in^u^Sd^^kr*^  bushel  of  seed,  weighing  30  lbs.,  three  quarts  of  oil  will  be 
produced,  leaving  about  10  lbs.  of  oil-cake,  which  is  very 
valuable  for  feeding  cattle,  horses,  and  hogs. 
Cotton  seed  oil.     xhc  oil  made  from  cotton -seed,  when  pure  and  refined, 
has  the  color,  transparency,  and  taste  of  olive-oil,  and  it 
has  the  same  character  for  lubricatory  and  pharmaceutical 
It*  uses  and  purposcs.    It  has  the  property  of  resisting  cold,  remaining 
"^^     ^'^  limpid,  when  pure,  at  30°  Pah.,  and  quite  fluid  at  20o,  hard- 

ening only  at  8^  to  10°.  It  is  not  a  volatile  oil,  like  coal-oil 
or  ordinary  burning  fluid,  but  a  fixed  oil  like  lard,  vsperm, 
or  olive  oil,  and  therefore  does  not  explode.  It  gives  a 
brighter  light  and  bums  longer  than  lard -oil,  which  is  ow- 
ing to  the  absence  of  the  gum  which  always  exists  in  lard; 
and  for  this  reason  it  is  a  better  lubricator  than  lard-oil. 
Coal -oil  is  of  the  lowest  value  among  lubricating  oils,  owing 
to  its  volatility. 

Sea-iHand   eot-  SBA-ISLA:ND    COTTON. 

ton. 

Seed  obtained     Tho  first  cultivators  of   sea-island  cotton    trace   their 

mini   the    Baba- 

1DU8.  plant  to  the  Bahamas,  and  the  Bahama  seed  is  said  to 

have  been  obtained  from  Anguilla,  one  of  the  Caribl>ee 
Spread  of  the  Islands.    The  sea-ivslund  and  the  best  Egyptian,  the  West 

varieties  ot  this  ' 

species.  Indian  and  the  Bourbon,  the  New  Orleans,  and  the  cottou 

produced  in  the  Gulf  and  lower  Atlantic  States  are  all 
varieties  of  one  species.  That  some  of  these  are  perennial 
and  others  annual  is  no  objection  to  this  theory,  for  it  is 
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known  that  in  many  cultivated  plants  varieties  which  ^^"'«»<*  ^^' 
originated  in  accidents,  or  were  the  result  of  a  designed 
culture,  have  become  permanent  in  character  if  similarly 
cultivated.  It  appears,  indeed,  that  any  tendency,  when 
once  given  to  a  plant,  may  be  carried  on  from  generation  to 
generation  by  a  careful  attention  to  the  stoppage  of  all  dis- 
position to  depart  from  the  new  character.  So  with  cotton 
itself.  The  Indian  species,  which  is  annual  in  the  sout^i  of  ^J°?jj*5^  Inniiai 
Europe,  produces  varieties  which  are  perennial  in  their  in«>nie  countries 

*     '    "^  *^  becomes     pon»n- 

native  country.    This  cotton,  cultivated  in  the  West  Indies,  niai  lu  utut  11*. 
was  perennial,  and  we  have  seen  that  the  Mexican  plant 
introduced  into  some  parts  of  Texas  survives  for  three  or 
four  years,  and  in  warm  climates  it  has  been  known  to  sur- 
vive for  five  years ;  but  all  the  cotton,  both  upland  and  sea-    cuitivate<i   «« 

^f  f  7  x-  jyj  annual  in  the 

island,  now  produced  in  the  United  States  is  cultivated  as  united  states. 
an  annual.    In  India  the  cotton  from  American  seed  is  cul-    American  cot 

.     _  ^    A^  t      'A  11  ton  cultivated  ns 

tivated  as  an  annual,  though  it  may  also  be  grown  as  a  an  annual  lo  in- 
perennial,  and  has  been  cultivated  there  as  a  triennial. 
After  much  experience  it  has  been  found  much  the  best 
plan  to  plant  and  cultivate  annually  in  all  countries,  for  the 
fresh  plants  grow  smaller  and  bear  more  iruit  than  the 
large  ones.  The  sea-island  is  very  subject  to  this  over- 
growth. I  have  often  seen  stalks  of  sea-island  in  Florida 
ten  feet  in  height,  and  it  does  not  bear  so  well  as  the  smaller 
plants.  Fresh  land  cultivated  for  the  first  year  in  sea- 
island  will  produce  tall  stalks  and  but  little  fruit  for  that 
season.  It  is  usual  to  plant  new  ground  for  the  first  year 
in  com  or  grain  of  some  kind.  We  must  keep  in  mind,  as 
the  details  of  cultivation,  the  fact  that  the  winter  of  the    climatic  pecu- 

_,-  r^      A        t  1  .1.  .  11,  llarlties    of    the 

Southern  States  leaves  the  soil  m  a  moist  and  cold  state,  Southern  status. 

and  is  followed  by  frequent  rains  in  the  spring,  and  often 

in   the  early  summer;   the  climate  is  a  very  moist  one. 

From  this  arises  the  difficulty  of  getting  the  soil  dry  enough 

to  plow  and  to  plant.     To  remedy  this  defect,  tne  ridge 

culture  was  adopted  early  in  the  cultivation  of  not  only 

sea-island  but  upland  cotton  in  all  the  Southern  States.    I 

have  heard  of  the  level  or  flat  culture  in  Georgia,  but  I 

have  never  known  cotton  cultivated  otherwise  than  in 

ridges  or  hills.    The  culture  at  the  early  stage  of  the  crop 

is  very  careful,  for  the  plant  is  a  delicate  one  and  requires 

warm,  dry  weather  when  it  is  young  and  tender. 

A  rotation  of  crops  is  considered  much  better  for  the       RotatioD  of 
plant  and  for  the  land  than  a  continuous  crop  of  cotton,  **™^' 
though  I  know  of  one  field  in  Georgia  which  has  been  cul- 
tivated continuously  in  cotton  for  over  twenty  years,  the 
only  fertilizer  being  stable  manure  and  the  (Mbria  of  the 
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Ootum  euUure.  preceding  crop,  plowed  in.  This  field,  I  am  informed,  pro- 
duces just  as  good  cotton  now  as  it  did  in  the  beginniDg, 
and  of  course  is  much  easier  to  cultivate,  since  the  grass 
and  weeds  are  not  so  numerous,  and  the  long  tap  root  of 
cotton  serves  in  some  degree  as  a  breaker  of  the  soil,  and 
also  to  some  extent  as  a  fertilizer.    It  is  supposed  that  all 

Effect  of  pre-  foot  crops  are  disadvantageous  to  the  ground  intended  for 

vibuB root  crops.  ^ _  ./'  _        ^^  ,^_     ^   ._  ^^  _  _ 

the  culture  of  cotton,  and  that  if  root  crops  have  been  pro- 
duced on  ground  intended  for  cotton,  a  crop  of  grain  of 
some  kind  should  intervene  before  the  planting  of  cotton 
upon  the  same  ground.  One  of  the  most  successfiil  growers 
Continuous  of  cottou  I  kuow  prcfcrs  a  continuous  crop  without  rest  or 

cropping. 

rotation  of  crops.  He  believes,  and  his  belief  is  strength- 
ened by  experience,  that  the  land,  when  well  broken  and 
l)erfectly  fertilized  and  well  cultivated,  produces  better 
crops  and  of  a  finer  variety  each  year  that  it  is  cultivated 
System  adopt-  in  cottou.    In  the  late  autumn  he  plowed  up  the  old  stalks 

6(1. 

with  a  heavy  two-horse  plow;  the  women  and  small  hands 
follow  the  plow,  gathering  the  stalks  and  trash,  and  placing 
it  in  the  furrow ;  and  another  plow  follows  and  covers  this 
under  with  two  furrows,  one  on  each  side,  forming  a  ridge 
which  is  to  be  the  nucleus  of  the  ridge  or  bed  for  planting 
the  next  year's  crop.  In  the  following  spring  this  ridge 
is  opened  with  a  small  plow,  a  light  fertilizer  is  put  in,  and 
the  planting  begins.  The  plants  receive  nourishment  from 
the  decayed  stalks  and  bolls,  which  furnish  the  elements  of 
vegetable  matter  with  which  it  is  necessary  to  reinvigor- 
ate  the  soil  and  give  back  to  it  that  which  has  been  taken 
away  by  the  crop  of  the  preceding  year.  When  ground  is 
intended  to  be  planted  in  cotton  it  should  be  well  broken 
by  heavy  two-horse  plows ;  then  it  should  be  thrown  into 

Ridgepianting.  ridgcs  from  six  to  tcu  iuchcs  in  height  and  from  four  to  six 
feet  apart,  according  to  the  richness  of  the  soil  or  the  kind 
of  cotton  to  be  cultivated.  In  poorer  soils  the  ridge^s  are 
narrower  and  closer  together,  so  that  the  plants,  which  are 
small,  may  be  able  to  cover  the  ground.  The  ridges  allow 
superfluous  moisture  to  be  carried  oflf  by  the  water  furrows, 
which  in  low  situations  are  made  into  trenches. 

Seeding.  The  ridgcs  Or  beds  are  allowed  to  remain  some  time  before 

planting,  as  the  plants  take  root  more  vigorously  than  when 
they  spring  up  in  freshly  plowed  and  loose  earth.  Wlien 
the  ground  is  quite  prepared,  a  one-horse  drill  makes  a 
slight  furrow  from  one  and  a  half  to  two  inches  deep  along 
the  center  of  the  ridge;  the  sower  follows  and  drops  in  the 
seed  quite  thickly.  These  are  immediately  covered  by  a 
light  harrow,  which  also  smooths  the  ridge. 
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In  favorable  weather  the  plants  make  their  appearance    ootum  cuuur*. 
in  five  or  six  days,  and  are  thinned  out  as  soon  us  they  put    Thinning. 
forth  the  third  or  fourth  leaf    This  operation  is  performed 
by  scraping  out  with  a  hoe  all  the  superfluous  plants  and 
weeds,  leaving  three  or  four  together,  with  spaces  of  twelve 
or  fourteen  inches  between  them.    When  the  plants  are  suf- 
ficiently established,  they  are  reduced  to  a  single  one,  and 
care  is  taken  to  remove  every  particle  of  grass  or  weed.    A 
light  furrow  is  then  run,  with  a  one-horse  plow,  within  five    Ridging. 
or  six  inches  of  the  plant,  turning  the  earth  towards  the 
roots,  and  even  drawing  it  around  them  with  the  hoe,  in 
order  to  supply  the  place  of  that  previously  removed  by 
scraping.    Hoeing  and  plowing  are  Irequently  repeated,  so    coitivating. 
as  to  keep  the  ground  firee  firom  weeds  and  grass.    One  crop 
is  often  plowed  as  many  as  four  times  and  hoed  three  times. 
The  best  farmers  plow  until  the  first  bolls  begin  to  open.    It 
is  essential  to  keep  the  ground  clear  and  constantly  stirred. 
The  plow  most  generally  used  after  the  first  plowing  is  **Sweep".piow. 
called  a  "sweep,''  and  has  "wings''  on  each  side.    Gener- 
ally two  " rounds"  between  rows  with  the  sweep  will  clean 
the  balk  of  all  the  weeds  and  grass  not  immediately  in  the 
line  of  the  cotton.    The  above  process,  besides  loosening  the 
soil  and  keeping  it  clean,  mast  assist  in  drying  it.    The  cot- 
ton plant  is  one  of  those  having  a  taproot,  which,  accord-  j^****^*  **'  ^^*' 
ing  to  the  dryness  or  moisture  of  the  season,  will  penetrate 
from  one  to  one  and  a  half  feet  in  the  former,  and  perhaps 
not  more  than  six  inches  in  the  latter.    The  plant  may  be 
fine  and  thrifty-looking  in  a  moist  season,  when  there  are    Affocte<ib.ytbe 

sofMon. 

only  short  roots,  but  iu  a  dry  season  the  roots  penetrate 
deeply,  obtain  a  supply  of  moisture  from  a  greater  extent, 
and  are  necessarily  better  able  to  bear  drought  and  the 
vicissitudes  of  seasons. 

The  cotton  planted  towards  the  end  of  March,  or  even  as    Progrossoftbe 
late  as  the  20th  of  April,  attains  in  six  weeks  or  two  months  ^  ^^' 
what  the  planters  call  a  good  stand ;  that  is,  plants  well 
grown  and  healthy,  and  at  intervals  proportioned  to  the 
richness  of  the  land.    About  the  Ist  of  June  the  weather  be- 
comes hot  and  the  air  dry.    This  checks  the  upward  growth 
of  the  plant,  while  the  root  continues  to  penetrate  deeper.    Deep  rooting  or 
and  has  thus  to  supply  a  smaller  bush  and  less  wood  at  the 
very  time  when  there  is  a  tendency  to  the  production  of  flow- 
ers.   But  when  the  parts  of  vegetjition  have  grown  freely 
iu  consequence  of  a  moist  season,  the  roots,  being  easily  sup- 
plied, spread  little,  and  will  be  found  small  iu  proportion  to 
the  size  of  the  plant.    Here  the  hopes  of  the  planter  can-        h^^*^*  ""^ 
not  fail  to  be  disappointed  when  drought  comes  on,  though 
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coitfm  euUurt.  jn  the  Other  case  he  has  often  been  surprised  with  a  good 
crop  when  the  api)earance  of  the  plant  above  ground  did 

Toppinj:.  uot  seein  to  him  to  give  much  promise.  Topping  or  piuch- 
ing  olf  an  inch  or  two  of  the  top  of  the  plant  is  not  always 
necessary,  but  it  is  useful  when  there  is  a  tendency  to  the 
production  of  wood  and  leaves  to  the  detriment  of  flowers 
and  bolls.  When  the  farmer  resorts  to  topping,  it  is  done 
about  the  time  when  the  plant  begins  to  form  pods,  or  about 
the  beginning  of  the  fourth  month  after  planting. 

Picking.  The  cotton  should  be  gathered  or  picked  as  the  bolls  open, 

not  leaving  it  exposed  to  the  dews  or  sun.    If  it  is  dried 

Drying.  undcr  covcr,  it  will  materially  add  to  its  glossiness  of  ap- 

pearance. In  gathering,  care  should  be  taken  to  avoid 
trash,  leaves,  or  dirt  of  any  kind,  as  in  the  process  of  gin- 
ning the  dry  leaves  and  other  trash  are  likely  to  be  ground 
up  by  the  machinery  and  left  in  the  cotton,  which  is  likely 
to  depreciate  the  value.    Often  the  plant  is  overtaken  by 

Effects  of  frost,  frost  iu  Octobcr  and  November,  which  kills  the  leaves  and 
the  green  bolls.  The  sun  dries  them  rapidl^^ ;  then  the  dews 
and  rains  may  follow;  and  the  drippings  fix)m  the  dead 
leaves  and  bolls,  falling  upon  the  open  cotton  not  yet  gathered, 
gives  it  a  deep  dirty  yellow  color,  which  carries  it  far  below 
the  price  for  the  white  cotton  which  was  gathered  earlier 
in  the  season.  This  cotton  all  falls  under  the  head  of 
"stained  cotton,"  and  is  affected  in  the  market  according  to 
the  extent  of  the  stains.  Again,  if  allowed  to  remain  long 
in  the  bolls,  it  is  subject  to  be  blown  out  by  the  winds  and 
beaten  out  by  the  rains.  In  either  event  it  falls  upon  the 
ground  and  becomes  stained  and  soon  rots. 

TntrodiK tionof     The  first  experiment  in  the  culture  of  seaisland  cottoD 

^«en•i8land  cotton.  -^ 

was  made  in  Georgia  iu  1786.  It  was  then  called  Persian 
cotton,  from  the  country  of  its  supposed  origin.  The  seed 
was  sent  from  the  Bahama  Islands  by  W.  Tattnall,  surveyor- 
general,  to  Governor  Tattnall,  of  Georgia ;  and  the  first  bale 
exported  was  from  Saint  Simon's  Island,  in  17.S8.  From  the 
delicate  and  peculiar  organization  of  the  plant,  its  great 
susceptibility  to  sudden  changes  in  the  temperature,  and 
8ait*'atoOT^here^  ^^^  ncccssity  of  a  Salt  atmosphere  for  the  length  and  per 

fection  of  its  staple,  its  culture  is  confined  between  the 

Habitat.  parallels  of  30°  and  33o  north  latitude,  and  extends  only 
as  far  westward  from  the  Atlantic  as  the  head  of  salt-water 
navigation.     Hence  the  name  of  sea  island. 

cuituro  of  8ca-  In  writing  practically,  considering  its  culture  as  a  system, 
there  is  this  difficulty,  that  perhaps  no  plant  of  either  the 
field  or  the  garden  has  been  treated  in  a  greater  variety  of 
methods,  resulting  from  the  differences  of  soil,  the  localities 
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of  the  islands,  the  judgment  of  the  phmtei^,  and  somewhat    ^'^^^^  cuUure 

from  the  description  of  the  seed.    As  a  general  practice,  the    sea-uiand. 

seed  was  sown  in  ridges  or  beds,  from  four  and  a  half  to  five    Seeding. 

feet  in  length.    The  manures  were  salt  mud,  taken  from  the    ManureB. 

river  at  low  water,  salt  marsh,  mud  and  marsh  combined, 

composts,  guano,  etc.     It  was  generally  the  practice  to 

manure  every  foot  of  land  planted.     This,  however,  has 

been  the  case  only  since  the  application  of  steam  to  gins. 

The  area  per  hand  was  from  three  to  six  acres,  depending    Area pte  hand. 

upon  the  texture  of  the  soil,  the  quantity  of  grass,  the  quality 

of  cotton,  and  the  use  of  the  plow ;  for,  strange  as  it  may 

appear,  in  this  era  of  labor-saving  implements,  on  many 

plantations  on  the  islands  plows  never  entered  the  cotton 

field  at  any  stage  of  the  process. 

It  is  usual  to  lay  by  the  crop  about  the  third  week  in  July    Laying-by. 
or  beginning  of  August,  depending  upon  the  season  and 
condition  of  the  plant,  when  the  hands  were  turned  into 
the  woods  and  to  the  river  for  manures.    The  women  raked 
the  dead  leaves  ot  the  pine  and  oak,  the  dead  marsh  sedge   oatheringman- 
on  the  river  shores,  where  they  piled  them  in  the  wood,  or 
in  the  coves  at  half-tide  mark  (for  the  action  of  salt  water), 
in  "cords''  of  about  9  feet  square  and  5  feet  high,  which 
were  staked  out  regularly  under  the  eye  of  the  foreman  or 
manager.    This  work  was  estimated  by  the  watch,  and  eight 
hours'  work  per  day  was  tLe  maximum  task  for  an  ordinary    Tasks, 
hand.    As  each  cord  \7'As  completed,  the  hand  left  work 
without  orders.    The  men  were  put  in  flat-bottom  boats, 
three  hands  to  each  "  flat,"  provided  with  short  hand-scythes, 
manufactured  for  the  purpose.    At  high  water  or  at  half- 
tide  they  pulled  with  oars  out  into  the  marsh,  grounded 
their  flats,  and  mowed  the  green  marsh,  landing  and  return-  mai^er^*^  *^*^ 
ing  with  the  flood  tide.    This  work  continued  from  three  to 
six  weeks,  and,  as  the  cotton  opened,  details  were  made  for 
picking,  and  usually  from  the  first  week  in  September  to    Picking. 
the  last  of  October  all  hands  harvested  cotton.    The  aver- 
age quantity  gathered  per  hand  for  the  season  of  seventy- 
eight  days  was  from  30  to  4t)  lbs.  per  day,  according  to  the 
yield  and  fiber.    Tlie  finest  qualities  required  1,500  lbs.  of  ^^^"^^^^v^^ 
seed  cotton  for  bales  ot  310  lbs.;  the  onlinary,  from  1,100  to 
1, 500  lbs. 

Great  care  is  observed  in  gathering  cotton  to  keep  it    cleanliness  in 

_  gathering. 

free  from  trash,  etc.  The  hands  are  provided  with  sheets 
of  osnaburgs  six  feet  square,  and  a  bag.  The  sheet  is 
spread  out  on  the  ground;  the  hands  gather  in  bags  and 
empty  on  the  sheets,  picking  out  any  trash  which  may  have 
been  carelessly  gathered.    In  the  evening  the  sheets  are 
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Cotton  euUur$.  tied  up,  carried  to  the  cotton-house,  weighed,  aud  piled. 

sea-toiand.  In  the  momiiig,  at  sunrise,  the  hands  are  on  the  scaffold- 
ing— a  platform  of  boards  some  four  feet  from  the  gnmnd, 
and  large  enough  to   accommodate  all  the  pickers— on 

Moting.  which  they  "mote'^  the  cotton,  in  their  sheets  of  the  day 

before,  until  the  dew  in  the  field  has  evaporated,  when  they 
empty  the  sheets  upon  the  scaifoldiug,  and  go  to  the  field. 

i>ryiiig.  The  cotton  is  now  spread  out  by  the  woman  in  charge  of 

^  the  cotton-house  with  a  rake,  and  is  repeatedly  turned  in 

the  sun  until  evening,  when  it  is  piled  in  the  house ;  the 

yield  of  each  field  in  a  separate  bulk.    On  or  about  ISo- 

canning.  vembcr  15  the  steam-engine  aud  ginning  apparatus  were 
overhauled  and  cleaned  up  for  work.  Seven  or  eight  of  the 
most  careful  womep,  one  man  as  packer,  an  engineer,  and 
a  boy  attended  to  the  preparation  of  the  cotton  for  market. 

AoArthnrgin.  With  the  Mc Arthur  gin — three  gins  to  a  6  or  7  horse- 
power— ^two  were  kept  working,  and  turned  out  from  one 
to  two  bags  per  day,  the  third  being  held  as  a  reserve  in 
case  of  accident.  While  this  work  progressed,  the  ''flat^ 
hands  were  kept  at  the  marsh  cutting,  but  knocking  off  on 
cold  and  wet  days,  and  the  remainder  of  the  women  still 

Hauling  man-  gathering  trash.  The  mule  carts  and  wagons  hauled  the 
corded  trash  to  the  cattle-pen,  which,  for  ninety  head,  cov- 
ered 100  ft.  square.  The  ox-wagon  hauled  salt  mud  from 
the  river  into  the  pens,  and  covered  the  trash  with  from  8 
to  10  inches  of  mud.    These  pens  were  built  up  in  alter- 

Composting.    uatc  layers  of  leaves  and  mud,  trampled  at  night  by  the 

cattle,  until  they  measured  4  ft.  deep  of  compact  comiH)8t 

It  was  usual  to  build  two  pens  at  once;  while  leaves  were 

being  hauled  to  the  one,  mud  was  carried  to  the  other,  thus 

Character  of  alternating  the  work.    The  soil  of  the  sea-islands  is  com- 

^*^*'  posed  of  yellow  and  gray  sands,  either  from  10  to  15  ft. 

deep,  or  restiug  on  a  clay  substratum,  some  15  or  20  ins. 
from  the  surface.  The  clay  easily  crops  out.  The  first  are 
Light  and  called  light  and  the  latter  heavy  lands,  and  the  compost 
manures  on  them  are  differently  treated.  For  the  first, 
light  lands,  which  drift  to  an  injurious  degree  in  high 
winds,  the  compost  is  helped  in  parallel  rows  90  ft.  long, 
20  ft.  wide,  and  7  or  8  ft.  high;  and  is  allowed  to  ferment 
until  it  becomes  short  manure. 

Preparation  of  It  IS  usual  to  heap  the  mauurc  just  after  a  heavy  rain, 
the  "^^cti^  so  as  to  retain  all  the  moisture  possible,  when,  in  about  two 
'^'^'  weeks,  it  becomes  short,  and  is  ready  for  hauling.    For 

moist,  heavy  lands  the  compost  is  not  fermented.  The 
reason  for  this  is  that  long  manures  will  in  time  make  heavy 
lands  lighter,  but  if  used  in  light  lands  render  them  still 


ure. 
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more  liable  to  drift.    It  is  thought,  therefore,  more  econom-    Couon  culture. 

ical  to  apply  short  manure,  although  it  is  very  much  de-    Sea-Jaiand. 

preciated  in  its  value  by  the  process  of  fermentation. 

G^erally  field  work  for  this  crop  began  on  February  1. 

All  the  carts  (one  pair  of  wheels  to  four  hands)  now  hauled 

at  the  rates  of  80  loads  of  compost  or  mud,  or  12  or  more 

cords  of  marsh  per  acre.    This  was  spread  in  the  alleys  be-  ^  spreadingman. 

tween  the  rows — 21  to  a  task,  or  84  rows  per  acre,  where 

the  cotton  grew  to  5  ft.  or  upwards }  96  rows  for  cotton  of 

less  growth. 

On  the  1st  of  March  a  heavy  two-horse  mold-board  plow,  ^f  JS^j£|  "®*^ 
with  the  best  team,  commenced  to  bed  up  the  land,  turning  the 
furrow  over  the  manure  some  7  or  8  ins.  high,  running  two 
furrows  to  the  row,  working  4  acres  a  day,  passing  over  13 
or  14  miles  of  ground.  In  thirty-nine  working  days — a 
mouth  and  a  half— -if  not  interrupted,  one  plow  prepared 
150  acres  for  planting. 

The  pkinting  began  on  March  16,  and  ended  on  the  Ist  of  jjJ««^°<»'p^^ 
May.    In  planting,  the  seed  was  dropped  by  the  handfuls  at 
regular  intervals,  from  16  ins.  to  3  ft.,  governed  by  the    seeding. 
growth  of  the  plant  in  previous  years.    The  fields  were  laid 
off  with  task  stakes  105  ft.  apart  each  way,  making  four   Tasks, 
tasks  to  the  acre,  with  the  number  of  beds  mentioned  above. 
Ajb  the  cottion  began  to  come  up,  hands  were  drawn  from  the 
marsh  and  put  to  the  hoe,  and  about  Apiil  1  the  whole  tbrce 
was  in  the  field,  banking  the  beds  as  heavily  as  practicable,  ^^^^^^^^  *^* 
the  task  depending  upon  the  soil;  if  sandy,  from  one  half 
to  three-fourths  of  an  acre.    Grass  grows  much  more  rapidly 
and  luxuriantly  in  the  spring  on  the  islands  than  in  the  up 
country,  so  that  when  five  or  six  acres  of  cotton,  two  of 
com,  and  one-half  of  roots,  etc.,  is  planted  to  the  hand,  there 
is  no  time  to  be  lost  in  working  cotton,  which  should  be  done   CuitiTating. 
at  least  once  every  eight  or  nine  days.    Perhaps  the  first 
working,  so  far  as  the  destruction  of  gross  is  concerned,  is 
the  most  important  of  the  year,  for  unless  it  is  thoroughly 
eradicated,  by  pulling  the  tops  of  the  beds  next  the  plant, 
and  by  picking  all  that  which  is  cut  by  the  hoes,  the  labor 
for  the  season  will  be  very  much  increased.    It  was  the  prac- 
tice so  to  arrange  the  labor  that  each  hand  worked  the  same  workingf**^  **' 
ground  at  every  working,  whereby  his  carelessness  increased 
his  own  labor  on  the  next  round.    At  the  first  working,  the 
plants  were  thinned  down  with  the  hand  to  four  or  five,  and 
on  the  second  to  one  or  two  for  the  stand.    In  working,  there 
was  used  the  double-mold  plow,  running  one  furrow  in  thChoetog!^^^  ""^ 
alley,  the  plow  going  over  nine  acres,  or  some  thirteen  or 
more  miles.    The  hoes  followed,  cutting  the  weeds  and  hilling 
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oouon  culture,  up  the  cottOD,  pickiiig  off  the  grass  with  the  hand.    Abont 

Sea-iBiand.  June  10,  OF  soon  after,  the  first  blossoms  appeared.  These 
workings  continued  until  the  cotton  branched  out  too  far  for 
plowing,  usually  about  the  first  or  second  working  in  July, 
when,  generally,  the  plows  were  withdrawn  and  the  hoe  only 
used.  Long-staple  cotton  is  a  much  more  delicate  plant 
than  upland,  and  requires  more  care  in  the  management. 

Care  required.  The  hoc  should  uevcr  cut  near  the  plant,  as  the  slightest 
bruise  to  the  stock  in  its  first  stage  of  growth  gives  what 
the  farmers  call  "  sore  shin,''  from  which  it  never  completely 
recovers,  and  by  which  it  is  frequently  killed. 

Hand  weeding,  ^hc  fiugcrs  ouly  should  bc  uscd  topuU  out  grass  next  the 
plant.  The  art  i!i  planting  is  to  keep  the  field  clear  of 
grasses  and  the  plants  growing  steadily,  and  to  prevent  the 
top  pods  from  maturing  too  early.  If  the  cotton  has  grown 
^  rapidly  by  a  forcing  season  in  June  and  early  in  July,  bear- 

ing abundantly,  with  the  top  pods  well  develoi)ed,  it  will  be 
more  or  less  checked  in  its  growth  in  the  last  weeks  of  the 
latter  month,  especially  if  the  weather  has  been  dry.    There- 

omi^T?)w^i''due^*^^^'  whcu  a  hcavy  fall  of  rain  in  August  comes  on,  the 
to  tTuiy  drouth  plants  are  forced  into  a  new  growth  called  the ''second 

and  August  *■  *^ 

rains.  growth,"  booting  out   from  the  bottom  in  long  vigorous 

limbs,  whereby  the  crop,  without  exaggeration,  is  injured 
one-half.  The  fruit  falls  by  the  bushel  in  the  alleys,  a  new 
top  is  formed,  and  the  only  one  hope  is  in  a  late  frost.  The 
planters  should  then  so  manage  as  to  keep  the  plants  from 
maturing  in  July,  that  the  heavj'  August  rains  may  find 
them  in  full  growth.  To  do  this,  he  should  watch  the  top  of 
the  plants,  see  that  ihere  are  no  red  strii)e8  on  the  bark,  bat 
that  the  branches  are  green  and  snap  off  like  grass  when 
sharply  bent;  if  of  a  reddish  tinge,  it  is  an  evidence  of  ina- 
RepivHsing  the  turfty.    The  crop  should  then  be  worked,  even  if  the  heads 

tendency  to  early 

maturity.  of  thc  hauds  caunot  be  seen  in  the  field,  and  plowed,  even 

at  the  risk  of  injuring  the  lower  pods  with  the  swingle-tree ; 
and  working  should  be  continued  until  the  August  rains  set 
in. 

f  ^"°*}Jf**'^*'^*'     If  rains  have  fallen  regularly  in  July,  the  crop  growing 

well  in  the  first  week  in  August,  the  crop  may  be  laid  by 
two  weeks  earlier.  Our  older  sea-island  planters  never 
worked  a  crop  after  the  third  week  in  July ;  but  there  is  no 
doubt  as  to  the  error  of  the  system,  for  the  reasons  jnst 
given  and  from  the  experience  of  plow  planters.  The  most 
successful  planter  in  the  Port  Royal  district  plowed  in  Au- 
gust in  cotton  spangled  to  the  top  with  blossoms,  with  an 
average  height  of  6  ft.  from  the  top  of  the  bed. 
In  planting  cotton,  whether  sea-islands  or  uplands,  the 


COTTON    CULTURE:    COMMI88IOXER   YOUNG.  459 

safest  system  is  to  work  until  the  opening  pods  demand  the  Oouon  euUure. 
harvest.  This  is  the  only  method,  especially  in  dry  sea-  Sea-iaiimd. 
sons,  of  preventing  second  growth,  which  is  frequently  full 
as  injurious  to  the  crop  as  the  efifects  of  an  autumnal  storm. 
With  regard  to  the  finer  staples  of  sea- islands,  there  were 
but  comparatively  few  planters  who  devoted  their  attention 
to  their  cultivation.  It  required  great  practical  observa- 
tion and  a  predilection  for  botanical  investigations.     Al-    careandexpe 

■•  *='  rience  m  improv- 

though  the  cultivators  were,  nine  times  out  of  ten,  no  bot-  ing  the  stock. 

anists,  yet,  by  close  attention  and  constant  examination  of 

the  plants,  the  peculiarities  of  particular  stocks  in  their 

leaves,  color,  calyx,  and  pods,  some  became  experts,  and 

would  mark  a  plant  out  among  a  thousand  as  one  which 

would  produce  the  longest  staple  and  finest  fiber.     The      Selection  for 

.  seed  of  the  finest 

Stock  would  be  marked  by  a  red  or  white  strip  ot  cloth,  and  plants. 
the  cotton  would  be  picked  in  by  the  planter  himself.    When 
all  was  gathered,  perhai)s  not  over  a  half  dozen  pounds  to 
the  crop,  the  staples  would  be  carefully  examined,  samples  ^ajj*°'P^*°«  ***® 
sent  to  the  particular  buyers,  and  their  opinion  as  to  it« 
value  obtained.    The  seed  was  planted  in  gardens,  which 
would  produce,  perhaps,  sufficient  to  plant  four  or  five  acres .  ^*'P7^I^gJ^2d 
in  a  field,  distant  from  the  common  crop.    As  the  seed  thus  »<^^i 
improved  or  selected  commanded  the  highest  prices,  and  in 
some  instances  could  not  be  purchased  at  any  price,  planters 
were  c^areful  not  to  publish  to  the  world  the  peculiarity  of 
growth  bj^  which  they  detected  the  finer  qualities ;  and  as 
the  quality  deteriorated  rapidly  from  juxtaposition  with  or- 
dinary crops,  the  sale  of  the  seed,  which  the  producers    &iie  of  the  im- 
alone  could  keei>  up  and  improve,  was  sometimes  as  ample  a 
source  of  revenue  as  the  staple  in  market.    The  secret  died 
with  the  old  stock  of  sea-island  planters,  and  is  now  lost  to 
agriculture. 

Upon  an  examination  of  the  staple  of  the  last  crop  of  sea-  _,  Present  dete. 

^  *        .  ,    '■  rioration  of  the 

island  on  the  plantations  I  find  that  it  has  deteriorated,  in  suxpie. 
the  last  five  years,  far  below  the  average,  from  carelessness 
and  ignorance  in  not  extirpating  the  "male"  plants,  and  in 
all  probability  will  never  be  brought  up  to  its  previous 
standard,  but  will  ultimately  become  less  valuable  than  the 
original  importation  from  the  Bahamas.  Whetner  it  is  any 
material  loss  to  the  world  is  a  question  to  be  solved  by  ma- 
chinery, for  we  know  that  now  threads  are  produced  from 
uplands  of  as  fine  and  delicate  a  texture  as  were  ever  made 
from  long  cotton  fifry  years  ago. 

Sea- island  and  loug-vstiiple  cottim  can  be  cultivated  to  ^.^.j^^^^^pJ^J^^^J^  Jj 
greater  extent  and  more  profitably  in  the  peninsula  of  Flor-  ^^^J^^^^  ft* 
ida  than  in  any  Southern  State,  or,  indeed,  than  in  any  other  and  cotton. 
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ootum  cuUurB.  pait  of  the  world.    It  is  now  established  by  extensive  prac- 

Searisiand.      tical  proof  that  this  valuable  staple  can  be  produced  in  great 

perfection  even  in  the  very  center  of  the  peninsula.    This 

fact  is,  no  doubt,  attributable  to  the  almost  insular  position 

of  East  Florida.    The  importance  which  the  production  of 

^j^^^^^«t«^^this  valuable  staple  must  give  to  Florida  will  be  duly  esti- 

duction  in  Fior-  mated  whcu  it  is  considered  that  there  are  munv  millions  of 

ida.  "^ 

acres  in  that  State  that  will  yield  it  in  luxuriant  crops,  and 

that  it  can  be  cultivated  there  without  the  tear  of  serious 

*.ff '"^"A^®^^'"^*  competition.    The  small  islands  on  the  coast  of  South  Caro- 

tibty  of  the  sea  ^ 

wian^  of  South  Una  and  Georgia,  to  which  production  of  this  staple  has 
Georgia.  been  so  long  confined,  are  now  so  nearly  worn  out  that  the 

average  product  per  acre  does  not  exceed  120  lbs. — which 
is  less  than  half  of  the  average  amount  that  the  good  lands 
of  the  peninsula  will  yield  without  manure — and  there  is 
no  other  portion  of  the  United  States,  with  the  exception 
of  East  Florida,  whei*e  this  cotton  can  be  produced  as  a 
staple  except,  perhaps,  in  Southern  Texas. 
theSn^^Sf^ioto  ^t  is  not  morc  than  twenty  years  since  Florida  maybe 
Florida.  gaid  to  havc  commenced  the  cultivation  of  long  cotton,  and 

yet  the  quantity  annually  produced  there  already  amounts 
to  about  double  that  of  the  united  crops  of  South  Gai-oliua 
and  Georgia.  It  is  true  that  the  average  quality  of  ^^lorida 
cotton  is  not  rated  so  high  as  that  of  the  sea-island;  but 
tbe  diff*er(»nce  in  this  respect  is  chiedy,  if  not  entirely,  a^ 
tributable  to  the  defective  manner  of  preparing  the  former 
Kathigof  Fior.for  market.    It  is  a  notorious  fact  that  some  of  the  Florida 

ida  cotton  in  the 

niarket.  cottou  has  Commanded  the  highest  market  price  of  the  long- 

staple  cottons ;  and  it  is  therefore  a  fair  inference  that  it  is 
owing  more  to  a  deficiency  of  skill,  or  of  care  in  its  prepa- 
ration for  market,  than  to  any  inferiority  of  texture  that 
the  long  cottons  of  Florida  are  rated  lower  than  the  sea- 
islands.  When  the  Florida  planter  finds  that  he  can  make 
an  average  crop  of  300  lbs.  of  this  cotton  to  the  acre,  he  is 
not  likely  to  bestow  as  much  care  on  its  preparation  for  mar- 
ket, as  the  planter  will  on  the  sea  islands,  where  120  lbs.  is  a 
The  present  ffood  average  crop.    It  is  in  the  quantity  rather  than  in  the 

care  ia  for  qaan*  ^       ,.  ,  ,       __,      .  ,        ,       .         y,      ,     ,  .     ,        ^ 

tity  rather  than  quality  that  the  Florida  planter  finds  his  best  remuneration. 

qua  ty.  ^^^  eyen  should  it  prove  true  that  the  long  cotton  of  Flor 

ida  is  in  texture  somewhat  inferior  to  that  of  the  sea- 
islands,  this  fact  will  detract  but  little  from  the  vast  wealth 
which  this  valuable  staple  is  sure  to  bestow  upon  Florida. 
Extent  of  Flor.  There  are  many  millions  of  acres  in  the  peninsula  that  will 

ida  lands  suitable 

for  tho  culture,   yield  from  200  to  400  lbs.  of  this  cotton  per  acre,  and,  as 

the  demand  for  this  species  of  cotton  is  steadily  on  the  in- 
crease, and  will  soon  call  for  an  immense  supply,  it  is  evi- 
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dent  that  if  Florida  possessed  no  other  staple  than  long    oouon  ouUurc 
cotton  this  valuable  product  would  of  itself  make  her  a   s^sa-i^Jand  cot- 

ton  in  Florida. 

very  rich  State.  Should  the  time  arrive — and  that  it  will 
arrive  at  no  distant  day  is  probable — that  the  production 
of  ten  times  the  number  of  bales  now  consumed  of  long 
cotton  will  be  required  to  meet  the  annual  demand  for  this 
staple  throughout  the  worid,  it  will  be  to  Bast  Florida  that 
the  worid  must  look  for  the  production  of  this  large  supply. 
And  I  am  safe  in  saying  that  the  land  adapted  to  long- 
staple  cotton  in  Florida  is  capable  of  producing  more  than  ortuiStv^^  ^^ 
ten  times  the  amount  of  this  cotton  now  consumed  by  this 
country,  Great  Britain,  and  France.  I  am  persuaded  that 
there  are  at  least  one  million  of  arres  of  land  in  Florida 
well  adapted  to  the  cultivation  of  the  long  cotton.  There 
is  no  country  now  known  that  is  likely  to  compete  success- 
fully with  Florida  in  the  cultivation  of  this  cotton,  since  it 
has  been  practically  demonstrated  that  no  country  in  the    Superior  condi- 

'^  '^  *J  tions  of  the  Unit- 

world  can  produce  cotton  as  cheaply  as  the  United  States;  ed  state*  for  the 

for  it  has  been  found  impracticable  to  introduce  skilled  la-piyofiong.8tlp?o 

bor  into  the  cotton  regions  of  India,  South  America,  and  ^ 

Egypt. 

The  demand  for  American  short- staple  cotton  has  in-  ,     nomand  for 

Aroencan  cotton. 

creased  within  a  few  years  from  1,000,000  to  4,500,000  bales, 
and  the  demand  is  steadily  increasing.  Twenty  years  ago 
the  sea  islands  of  South  Carolina  and  Georgia  supjilied  the 
entire  demand ;  but  now  we  find  that,  in  addition  to  this, 
the  market  for  this  staple  requires  the  whole  of  the  Florida 
crop,  which  increases  steadily  every  year.  It  is  well  known 
that  the  machinery  required  for  the  manufacture  of  lonff  ^.  Peculiar  nu^ 

_ .  __  rt  ,  ,  ,  .  ohinery  required 

cotton  IS  very  dinerent  from  that  employed  m  the manufact-  for    longstapie 
ure  of  short  cotton ;  and  as  the  capacity  of  the  sea  islands  for 
the  production  of  long  cotton  was  necessarily  very  limited, 
so  was  the  construction  of  machinery  for  its  manufacture 
proportionately  restricted.    But  now  that  the  manufactur-      with  the  in- 
ers  have  assurance  that  there  can  be  a  very  much  larger  of^hoatapleJmZ 
supply  of  this  staple  produced  in  Florida,  they  have  begun  ed^^'^ti*  xnanu- 
to  adapt  machinery  on  an  extensive  scale  to  suit  its  manu-  ^^""^ 
facture.    And  as  this  cotton  is  preferable  to  the  common 
cotton  in  the  manufacture  of  all  fine  fabrics,  and  especiallv      F»?  ^I  ^<>°s- 

staple  in  fine  and 

m  such  as  are  composed  m  part  of  silk,  it  is  but  reasonable stikmixed  fab. 
to  infer  that  as  soon  as  sufficient  machinery  shall  have  been 
constructed  there  will  be  a  great  and  steady  increase  in 
the  consumption  of  this  material.  These  considerations, 
when  added  to  the  vast  progress  which  the  world  is  still 
destined  to  make  in  material  wealth,  the  new  and  extensive 
fields  of  commerce  recently  opened  in  the  East,  and  others 
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Sea-island  cot- 
ton. 

Crops,  exports, 
and  consamp- 
tion. 


yet  to  be  opened,  lead  us  to  believe  that  much  larger  quao- 
titles  of  loug  cotton  will  be  required  to  meet  the  world's 
demand. 

SBA-ISLAND  COTTON. 
CropSy  expartSf  and  oonBumption  from  1865  to  1877. 


Seuon. 


§ 

o 
H 


1885-'66 I      19,015 

1866-'e7 32,228 


1867-'68 
1868-'09  . 
1869-'70  . 
1870-71  . 
1871-72  . 
1872-73  . 
1873-74  . 
1874-75 
1875-76  . 
1876-77  . 
1877-78  . 


21,275 
18,682 
26,507 
21,609 
16. 845 
26,289 
10,012 
17,027 
14,096 
17,823 
24,825 


I 


a  o 


BaUt.    , 

Bala. 

18,231 

1. 100 

30,706  1 

1,537 

19,  859 

1,670 

17,239  1 

1,388 

24, 716 

1,399 

19,905 

1,672 

15,  584 

1.526 

23,469 

1,523 

18,873 

2,113 

15,046 

2,192 

12,936 

1,015 

13,23i 

4,066 

1G.295 

0,451 

DiseoBes,  in- 
sects, etc. 


The  diseases  of 
tho  coast  and 
Mississippi  Kiv- 
or  bottoms  not  so 
prevail  nt  on  the 
tiigher  cotton 
lands. 


Suggested  rea- 
sons. 


Caases  of  rust 
or  blight. 


Effects. 


Shedding. 


DISEASES,  INSECTS,  ETC. 

The  cotton  plant  is  subject  to  many  misfortunes  before  it 
reaches  maturity.  In  the  localities  whose  soil  produces  the 
finest  staple  and  most  prolific  yield  it  seems  liable  to  the 
greatest  dangers.  In  the  northern  districts  of  Georgia, 
South  Carolina,  and  Alabama  the  crop  seldom,  if  ever, 
proves  an  entire  failure,  though  it  is  often  curtailed  by 
droughts  and  by  very  rainy  seasons.  It  is  true  that  in 
these  districts  we  often  discover  indications  of  the  diseases 
to  which  the  plant  is  subject  in  more  southern  districts  of 
these  States,  and  in  the  bottoms  of  the  Mississippi  River. 
We  have  the  "blight,"  the  "rust,"  the  "sore-shin,"  but  we 
rarely  find  any  of  these  diseases  in  a  malignant  form  in  the 
northern  and  cooler  districts  of  the  cotton-growing  States. 

Many  reasons  have  been  assigned  for  this  fact.  It  is  sap- 
posed  by  many  planters  that  the  coolness  of  the  winds  in 
the  early  autumn  is  the  cause  of  their  escape  in  these  north- 
em  districts  from  the  insects  most  dangerous  to  the  cotton 
plant  in  the  warmer  regions.  Cotton  of  all  localities  in  the 
cotton-growing  States  is  subject  to  rust  or  blight.  I  find 
that  many  of  the  planters  attribute  this  disease  to  poverty 
of  the  soil  and  to  the  plant.  Its  effect  is  to  cause  the  plant 
to  shed  its  leaves  and  the  fruit  to  wither  and  die.  Some- 
times it  is  said  to  be  produced  by  long-continued  rainy 
seasons.  I  believe  the  disease  known  as  "shedding"  is 
the  result  of  rust  or  blight.    But  all  cotton  plants  shed 
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SoAb. 
Sor6>BhiiL 


more  or  less,  for  it  would  be  impossible  for  the  plant  to    Diseaaesofoot 
mature  all  of  it«  bolls,  as  a  square  is  formed  at  almost  every 
joint  on  every  limb.    Man^^  of  the  blooms  fall  and  many  of 
the  bolls  die  and  drop  before  maturity. 

After  the  boll- worm  we  have  the  "scab,"  which  is,  I  think, 
a  result  of  rust;  then  the  "sore-sliin,"  which  is  most  gen- 
erally found  on  poor  or  thin  land,  particularly  on  thin  sandy 
ridges.  It  is  held  by  some  that  this  is  produced  by  lice  on 
the  plant,  but  by  a  greater  number  that  it  is  caused  by  the 
stalk  being  wounded  by  the  hoe  during  the  first  or  second 
working.  If  this  were  the  case,  sorcrshin  would  not  be  con- 
fined to  poor  land;  and  a  learned  writer  on  this  subject 
believes  that  heavy  fertilizing  and  thorough  cultivation  is  a 
sure  preventive  of  this  disease. 

** Dry-rot"  is  another  disease,  to  which  the  plant  is  sub- 
ject, generally  attacking  the  top  bolls.  The  seed  and  lint 
first  turn  black;  then  a  sore  or  scab  appears,  resembling  a 
puncture  with  a  sharp  instrument;  after  the  disease  has 
taken  x)ossession  of  the  whole  pod,  it  opens  and  is  found  to 
bi»  quite  rotten. 


Dry-rot. 


Destructive  insects. 


Inteeti. 


Effocta  un  (he 
plant. 


When  the  cotton  plant  is  very  young  and  tender  it  is  cotton-ionse. 
particularly  subject  to  the  attacks  of  the  cotton-louse  (Aphis), 
which,  by  means  of  its  piercer,  penetrates  through  the  outer 
coating,  or  parenchyma^  of  the  leaf  or  tender  shoots,  and 
sucks  the  sap  from  the  wound.  The  under  part  of  the  leaves 
or  young  shoots  are  the  places  mostly  selected,  and  the 
constant  punctures  and  consequent  drainage  of  sap  enfeeble 
the  plant,  causing  the  leaf  to  curl  up,  turn  yellow,  and  sub- 
sequently wither  away  and  fall  to  the  ground.  The  young  t^e  fJSi^*^  ^^ 
lice  are  extremely  minute  and  of  a  greenish  color,  but  when 
they  become  older  they  are  about  the  tenth  of  an  inch  in 
length,  and  often  of  a  dark-green  color,  or  in  some  instances 
almost  black.  The  color  somewhat  depends  upon  the  health 
of  the  plant,  as  well  as  on  that  of  the  insect,  or,  perhaps, 
upon  the  food,  as  I  have  seen  green  and  black  lice  i>romis- 
cuously  feeding  ui)on  the  same  plants.  The  female  produces  BepitxiuctioD. 
her  young  alive  during  the  summer,  when  she  may  often  be 
seen,  surrounded  by  her  numerous  progeny,  sucking  the 
juice  fix)m  the  leaves.  Some  naturalists  state  that  the 
females,  late  in  the  fall,  produce  eggs  for  the  future  spring 
generation.  If  so,  it  is  in  order  to  preserve  the  species,  as 
the  insects  themselves  are  easily  killed  by  cold  and  frost, 
and  their  increase  would  be  incalculable  were  it  not  that 
nature  has  provided  many  enemies  among  the  insect  tribe 
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Dettruetivc  in-  to  prevent  their  too  rapid  multiplication.  Both  males  and 
females  are  said,  at  certain  seasons,  to  possess  wings,  bnt 
the  females  and  young  in  summer  appear  to  be  wingless. 

The  enemies  of  "  The  principal  iiisccts  that  destroy  the  Aphis  are  the  lady- 
bird, the  lace-fly,  and  the  Syrphus^  all  of  which  wage  inces- 
sant war  upon  the  lice,  and  devour  all  they  can  find. 
Another  fly,  the  ichneumon,  likewise  lays  an  e^g  in  the  body 
of  the  louse,  which,  hatching  into  a  grub,  devours  the  inside 
of  the  still  living  insect  until  it  eventually  dies,  clinging  to 
the  leaf  even  in  death,  and  the  fly  makes  its  appearance 
from  the  old  skin  of  the  Aphis. 

BoU-worm.  "  The  ^gg  produciug  the  boUworm  is  deposited  by  a  tawny 

yellowish-colored  moth  or  miller  {Heliothes)  during  the  warm 
evenings  in  summer  and  fall.  This  insect  may  be  seen  hover- 
ing over  the  tops  of  the  cotton  blooms  from  about  an  hoar 
before  until  an  hour  after  sunset.  This  moth  flits  from 
flower  to  flower,  depositing  a  single  egg  on  each,  which 
hatches  in  the  course  of  three  or  four  days,  and  the  little 
ita  mode  of  Caterpillar  or  worm  immediately  eats  its  way  into  the  center 
grej^Bgupon  e^^  ^^^  incloscd  bloom  or  boll,  and.  after  devouring  the  in- 
terior, escai)es  to  a  leaf,  where  it  soon  casts  its  skin.  The 
ruined  bloom  in  the  mean  time  'flares '  open  and  falls  to  the 
ground,  and  the  young  worm  then  attacks  another  bloom  or 
boll  in  the  same  manner.  At  length,  as  it  acquires  size  and 
strength,  it  is  enabled  to  bore  into  the  nearly  matured  bolls, 
which  are  entirely  destroyed  by  its  punctures,  as  at  this 

ThecflFecta.  pcriod,  if  the  interior  is  not  devoured,  the  rain  penetrates 
the  boll,  and  the  cotton  becomes  rotten  and  useless.  The 
caterpillar,  after  attaining  its  full  size,  descends  into  the 
earth,  where  it  makes  a  silky  cocoon,  interwoven  with  par- 
its  transforma- tides  of  gravel  and  earth,  in  which  it  changes  into  a  bright 
chestnut-brown  chrysalis.  Those  which  go  into  the  ground 
in  September  and  October  appear  as  perfect  mr^ths  about 
the  end  of  November.  Whenever  a  young  bloom  is  seen  in 
the  field  with  the  calyx  spread  open,  it  may  be  safely  con 
eluded  that  it  has  been  attacked  by  the  young  boll- worm, 
and  will  soon  perish  and  fall  to  the  ground.  If  many  of  the 
fallen  blooms  are  closely  examined,  they  will  mostly  be  found 
to  have  been  previously  pierced  by  this  worm  or  some  other 

Appearance  of  pcst.    Thc  worms  Vary  much  in  color  and  markings,  some 

-worm.    Y)eiug  brown,  while  others  are  almost  green ;  all,  however, 

are  more  or  less  spotted  with  black,  and  slightly  covered 

with  short  hairs.    These  variations  of  color,  perhaps,  m»y 

be  caused  by  the  food  of  the  caterpillars,  which  appear  in 

The  crysttiis.    evcry  shadc  between  the  two.    The  chrysalis  is  of  a  bright 
chestnut-brown  and  the  moths   of  a  tawny-yellow  color. 
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The  upper  wings  are  yellowish  in  some  specimens,  with  a   ^««<«(^»«  <»• 

shade  of  green,  but  in  others  red.    There  is  an  irregular 

dark  band  running  across  the  wing  about  one-eighth  of  an 

inch  ftom  the  margin,  and  also  a  crescent-shaped  mark  near 

the  center  of  the  wing.    Several  dark  spots,  inclosing  a   Tb©  boiiworm 

white  spot,  are  also  discovered  on  the  margin.    The  under 

wings  are  lighter  colored,  with  a  broad  black  border  on  the 

margin,  and  veined  distinctly  with  the  same  color.    In  the 

black  border,  however,  there  is  a  brownish-yellow  spot  of 

the  same  color  as  the  rest  of  the  under  wing,  which  is  more 

distinct  in  some  specimens  than  in  others,  but  may  be  plainly 

I)erceived.^ 

EUBOPBAN  CONSUMPTION  OF  COTTON.  «£rzr«/r/ 

mmption  oj  cot- 
ton. 

There  is  no  country  in  Europe,  with  the  exception  of 
Prance,  that  can  pretend  to  compete  with  England  in  the      England  tuo 

'  ^  J-  o  great  consumer. 

manufacture  of  cotton  goods  and  spinning  of  yarn.  But 
when  the  character  and  development  of  that  industry  in  the 
respective  countries  is  compared,  it  will  be  readily  seen  that 
France,  unlike  England,  offers  no  extended  market  for  the      7^^  French 

'  *=*  market        much 

produce  of  the  Southern  States.    France  consumes  annually  mor©  limited. 
within  her  own  borders  about  150,000,000  lbs.  of  cotton  for 
clothing  her  people,  while  nearly  double  that  quantity  is  so 
used  by  the  people  of  the  British  Isles.    The  exports  of  cot- 
ton manufactures  of  all  kinds  from  France  reach  onlj-  one- 
tenth  the  value  of  those  sent  from  England  toother  countries. 
As  India  is  the  largest  market  for  the  productions  of  Brit-  ^^^^^  /arTf^at 
ish  cotton  looms,  so  is  Algeria  the  principal  importer  of  consj^'n^r  of  cot 
those  of  France.    They  each  take  about  one-fourth  the  eu-  ^    Algeria  the 
tire  exportations  of  cotton  goods  from  either  country.    The  France. 
French  cotton  goods  sold  in  the  English  and  American  mar-      The  special 
kets  owe  their  value  rather  more  to  the  designer  and  dyer  S»?tl)n  goodj^"^*^ ' 
than  to  the  planter  or  weaver.    Their  consumption,  there- 
fore, does  not  admit  of  any  very  rapid  or  wide  increase. 
French  taste  and  French  chemistry,  wherever  they  are  ap- 
plicable, have  deservedly  won  for  French  textile  fabrics  a 
superiority  universally  recognized.    The  extent  of  the  cot- 
ton manufactares  of  France  will  be  seen  by  reference  to  the 
tables  subjoined.     A  few  particulars   may,  however,  be 
here  introduced.    The  average  quantity  of  raw  cotton  im- 
ported into  France,  and  retained  for  the  use  of  her  mills,  in      French    im 

,       ^  ^  ^  -  ^  ^  ,  ports  of  raw  cot 

the  five  years  1848  to  1862,  was  about  132,000,000  lbs.  She  ton  and  yams. 
likewise  bought  cotton  yarns,  chiefly  from  England,  to  a 
value  of  abont  700,000  ir.  per  annum.  In  1853  her  net 
receipts  of  raw  cotton  were  increased  to  165,000,000  lbs., 
valued  at  125,000,000  fr.,  and  her  imports  of  yarns  were 
30  p  R VOL  3 
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ton. 

French 
ports. 


ex- 


European  eon-  worth  1,400,000  fr.    The  cottoD  goods  expoited  from  France 

sumption  of  cot- ,       ^^^^  -  ,       .  ,         .  «  «  ^^^  ,^^r^   ^  -, 

m  1853  were  cleared  at  a  valaation  of  71,900,000  fr.,  and 
her  cotton  yams  at  866,000  fr.  These  amounts  exhibit  bat 
a  slight  increase  on  tbe  average  of  the  previous  five  years. 
The  cotton  trade  of  France  for  1859, 1860, 1861,  1862,  and 
1863  figured  as  follows : 

Cotton  trade  of  French  commerce  in  raw  cotton,  1859  to  1863. 

France. 


Yean. 

Importations. 

Ezportationt. 

Ezcemof 
imports. 

Net  valtie. 

Amerioaa 
portion. 

1859 

1860 

1861 

1862 1 

1888 

P<nmdt. 

201.0(11,408 
306. 075, 848 
282,43.',8S2 
101.842,286 
141. 580,  298 

Poundi. 
22,238,146 
34, 535, 257 
11, 022, 145 
16,413,060 
19, 480,  813 

Poundi. 
179,663,264 
272, 140, 591 
271, 410, 687 

85,428,825 
122,009,485 

IVofie*. 
153,741,980 
202, 710, 114 
270, 631,  594 
126, 157, 880 
177, 168, 490 

Pounds. 

179.600,000 

,       252,667.566 

241,445,321 

487,573 

10,000 

Total 

1, 034, 432, 672 

103, 600, 321 

030, 742, 352 

930, 410, 076 

674,210,449 

i 

French  imports 
via  Englnnd. 


Of  the  quantity  of  raw  cotton  received  into  France,  there 
were  imported  through  English  ports  (per  British  Board  of 
Trade  returns) — 

French  imporiaH&n  via  England, 

1858.  5,261,200  lbs.,  valued  at : £148,183 

1859.  7,437,888  lbs.,  valued  at % 185,693 

1860.  13, 028, 848  lbs.,  valued  at 306,610 

1861.  12, 487. 440  lbs.,  valued  at 371,926 

1862.  61,238, 576  lbs.,  valued  at , 3,737,366 

1863.  80, 000, 000  lbs.,  valued  at 5,317,543 

French  exports     Fraucc  scut  to  England  in  the  same  years  (per  British 
°^  °  Board  of  Trade  returns)  the  following  quantities,  viz : 

French  exportation  to  England. 

1858.  4, 264, 560  lbs.,  valued  at £157,160 

1859.  3, 349, 136  lbs.,  valued  at 100,255 

1860.  2, 186, 688  lbs.,  valued  at 62,562 

1861.  955, 172  lbs.,  valued  at 38,840 

1862.  5, 491,248  lbs.,  valued  at 327,323 

1863.  1,683, 696  lbs.,  valued  at 160,108 

Value  of  row     xhc  valuc  of  the  raw  cotton  exported  from  England  to 

cotton   imported  *  ° 

b V  France  wa  En- Prance  iu  1861, 1862,  and  1863,  was  as  given  below,  and 
was  the  growth  of  the  under-mentioned  countries : 

French  importation  from  England. 


Countries. 


Growth  of  Southern  States 

Orowth  of  Brazil 

Growth  of  Egypt     

Growth  of  British  India  . . . 
Growth  of  other  countries  . 

Total 


1861. 


£216, 603 

2.951 

16,590 

186,882 


371,926 


1862. 


1868. 


£703, 577 
87,085 
118, 381 
2,810.636  I 

17,687  I 

3,737,366 


£329,29 
50,820 

149,426 
4.582L548 

205,490 

5,3l7,5tf 
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It  will  be  noticed  by  these  tables  that  France  carries  on    European  eon- 
with  England  both  an  importing  and  an  exporting  trade  in  ton. 
raw  cotton.     She,  however,  buys  more  cotton  from  Enghind 
than  she  sells  to  her.    Her  exports  thither  consist  princi-  rea?oSo*f rJ^nch 
pally  of  the  American  staple,  of  which  sort  she  sometimes  ^p^^  *°^  *™" 
im]>orts  more  than  she  needs.    Her  supplies  from  England 
of  late  are  mostly  of  Indian  cotton.    The  chief  exportations 
of  cotton  from  Havre  are  by  railway  to  Switzerland  5  next 
in  extent  are  those  to  Holland  and  Sardinia ;  and  smaller 
shipments  are  made  to  the  other  Italian  states,  to  Spain, 
and  to  Austria. 

Belgium  imports  75,000  bales  of  cotton  of  400  lbs.  each,      Belgian   im- 
one-half  of  which  is  the  growth  of  the  Southern  States,  the    American  and 
other  half  East  Indian  cotton,  received  through  England. 
Her  re-exports  in  the  manufactured  state  amount  to  one- 
eighth  of  all  she  imports.     In  Spain,  cotton  culture  and 
manufacture  were  introduced  by  the  Moors,  and  were  con-^*^a°j»»Jj^^t^n 
tinned  by  them  to  some  extent  for  several  centuries.    The 
cotton   grown  in  the  kingdom  of  Granada  was  of  good 
staple  and  much  prized.    Barcelona  also  was  famed  for  her 
sail-cloth.    The  cotton  sail-cloth  of  the  present  day,  there- 
fore, is  no  new  article  of  commerce.     The  fuatia/neros  of 
Spain  wove  stout  cotton  goods,  from  which  the  term  "fus- 
tian" is  derived.    Cotton  paper  was  made  by  the  Spanish  ^^c^t^j^npap^^r of 
Arabs.    The  strong  religious  hatred  that  existed  between 
the  two  rival  races  on  the  Peninsula  prevented  these  Ori- 
ental arts  firom  extending  further  west,  or  taking  a  strong 
hold  on  the  Christian  population;  and, consequently,  at  the 
fall  of  the  Saracen  empire  in  Spain  the  cotton  culture  and 
manufacture  relapsed  into  insigniflcance.    About  a  quarter 
of  a  century  ago  the  cotton  manufacture  began  to  revive,  ^  Kevivai  of  cot- 
from  which  time,  up  to  the  period  of  the  American  war,  in  Spain, 
it  had   slowly  increased.     Spain  imports  annually  about 
100,000  bales  of  cotton  of  400  lbs.  each,  80  per  cent,  of  which  ^hence^dS?rjdr 
is  the  growth  of  the  Southern  States.    She  draws  from 
Brazil  about  6,000  bales  of  the  same  weight,  Irom  Porto 
Rico  about  700  bales,  Cuba  about  300  bales,  and  the  re- 
mainder from  British  India  via  England  and  the  Mediter- 
ranean.   She  also  imports  about  200,000  lbs.  of  cotton  yarn 
and  3,500,000  yards  of  cotton  goods — the  yarns  and  goods 
chiefly  from  England.    Her  population  is  16,500,000,  who    Consumption. 
consume  annually  3  lbs.  of  cotton  i)er  head. 

Portugal  imports  about  5,000  bales  of  cotton  annually,    Portugal. 
nine-tenths  of  which  quantity  is  received  from  the  Brazils,    importa. 
and  the  remainder  is  the  growth  of  the  Southern  States, 
obtained  through  England.    Portugal  is  a  large  customer 
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««^"rtSl*?/'w^^^  England  for  cotton  yams  and  cotton  goods,  from  whom 

ton.  she  purchases  annually  about  300,000  lbs.  of  the  one  and 

55,000,000  yards  of  the  other.    Her  population  is  3,600,000, 

whose  consumption  of  cotton  is  at  the  rate  of  4  lbs.  per 

Portugal.  head.  The  Portuguese,  who  were  the  discoverers  of  the 
passage  to  India  via  the  Cape  of  Good  Hope,  made  large 
importations  of  cotton  stufEs  and  muslins  into  Europe ;  but 
they  did  not  attempt  to  establish  cotton  manufactures  in 
their  own  country. 

Italy.  Cotton  was  introduced  into  Italy,  as  a  garden  plant,  at  a 

Former  cui-  very  early  date.  It  was  cultivated  as  a  crop  in  the  eleventh 
century  along  the  shores  of  the  Gulf  of  Taranto,  where  its 
manufacture  sprang  up.  It  was  the  fashion  for  ladies  to 
occupy  their  spare  time  in  spinning  yarn  and  knitting  stock- 
ings, which  were  greatly  admired  and  sold  for  high  prices. 

Italian  muslins  xtalian  muslius  were  very  much  in  vogue  until  the  end  of 

superseded      bv  %7  ry 

Indian  and  those  the  last  centuiT,  whcu  thcv  wexc  Superseded  bv  those  of 

by  English.  "  '  *  *  ' 

India,  and  in  turn  by  those  of  England.    During  the  ware 

of  the  first  Napoleon,  when  the  "Continental  system^  was 

^    ^VJ®i^"^- in  operation,  and  cotton  could  not  be  obtained  from  other 

ture  in  the  Napo-  *^  ' 

Iconic  periwi.      Rourccs  iu  Europc,  Italy  produced  a  considerable  quantity 

of  that  staple.  So  much  so,  that  the  olive  tree  and  the 
mulberry,  which  at  one  time  were  the  principal  object*  of 
cultivation,  were  destroyed  in  order  to  make  room  for  cot- 
ton. This  state  of  affairs  existed  about  ten  years.  After 
peace  was  restored,  the  prices  of  cotton  fell  so  low  that  cul- 
tivation shrank  back  into  its  former  narrow  limits.  About 
Growth  and  im- 40,000  balcs  of  cottou  are  now  grown  annuallvin  Italy,  and 
she  imports  a  similar  quantity,  three-fourths  of  which  is  of 
the  growth  of  the  Southern  States.  The  Italian  States  tako 
from  England  12,000,000  lbs.  of  cotton  yarn  and  100,000,000 
yards  of  cotton  goods. 
Pnissia.  The  cousumption  of  cotton  in  Prussia  is  only  about  70,000 

Imports  and  bales  of  400  Ibs.  each,  along  with  12,000,000  lbs.  of  yarn 

ronsuniption.  ,«  -ii.t*  •• 

and  4,000,000  yards  of  cotton  goods,  which  she  purchases 
from  England.     In  Saxony  about  80,000  bales  of  cotton  are 
consumed  by  the  mills.    That  quantity  is  about  equally 
divided  between  Southern  and  East  Indian  cotton.    Sax- 
ony is  also  a  large  consumer  of  English  yams.    Bavaria 
holds  an  equal  position  with  Saxony  toward  the  cotton  trade. 
Qerman  states.  In  all  the  German  States  about  3  lbs.  of  cotton  per  head 
Conaumption.  are  cousumed  every  year  by  their  people.    One-half  of  that 
quantity  is  produced  by  their  own  mills,  the  other  half  is  in 
cotton  goods  imported  from  England.    The  German  States 
are  supplied  with  the  cotton  consumed  in  their  factories, 
chiefly  through  the  Hanseatic  cities  of  Hamburg  eaid  Bre- 
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men.    German  cotton  goods  are  exported  to  the  American  ^^"^jj^»<|^ 
States  to  the  amount  of,  generally,  $2,000,000  a  year.    These  ^' 
goods  are  made  principally  in  Saxony. 

Austria,  hitherto,  has  conducted  quite  a  respectable  com-  -^^ustria. 
merce  in  cotton  with  the  American  States.  She  has  made 
a  pretty  rapid  stride  of  recent  years  in  the  cotton  manufac- 
turing industry.  She  purchases  about  170,000  bales  of  cot-  ^voru. 
ton  of  400  lbs.  each,  one-third  of  which  reaches  her  through 
England,  from  whom  she  buys  about  5,000,000  lbs.  of  yarn 
and  20,000,000  yards  of  cotton  goods. 

The  cotton  manufactures  of  Switzerland  are  known  to    switzeiiaiid. 
have  existed  as  early  as  1423.    In  that  year  a  decree  was  f^^^^^^^i^J^^^' 
issued  by  the  canton  of  Lucerne,  directing  that  cotton  goods 
should  be  sold  by  weight.    It  is  conjectured  that  it  is  from 
this  decree  that  the  custom  originated  of  selling,  entering, 
and  clearing  cotton  goods  by  weight  as  well  as  by  measure. 
The  principal  cotton  marts  at  that  time  were  France,  Ger- 
many, and  Italy.    Switzerland  manufactures  about  75,000  f^^^^^^^  "*""*• 
bales  of  cotton,  or  30,000,000  lbs.  per  annum.    Four-fifths 
the  quantity  is  imported  into  Havre  and  passed  through    imports. 
France  by  railway,  at  a  heavy  expense.    The  other  fifth  is 
obtained  through  the  ports  of  Germany.    One-half  the  cot- 
ton used  by  the  mills  of  Switzerhmd  is  of  Southern  growth. 
She  also  imports  2,000,000  lbs.  of  cotton  yam  and  30,500,000 
yards  of  cotton  goods.    The  population  of  Switzerland  is 
about  2,500,000,  and  she  consumes  within  her  limits  3  lbs.    Consmnption. 
per  inhabitant,  or  7,500,000  lbs.  of  cotton  a  year,  and  ex- 
ports in  goods,  including  loss  by  spinning,  31,000,000  lbs.  per 
annum.    She  ranks  next  to  England,  in  comparison  with 
her  population,  in  the  production  of  cotton  yarns  and  cotton 
goods.     Her  cotton  manufactures  have  largely  iiicreased  ^,.^f^^„f^; 
during  the  last  thirty  years,  without  the  aid  of  protective  *^^^^JJj^^^*^ 
duties,  notwithstanding  the  enormous  expense  she  is  subject  Relive  ciutiea. 
to  in  obtaining  her  supplies  of  the  raw  material,  and  send- 
ing overland  to  other  countries  the  surplus  product  of  her 
looms.    Being  situated  on  the  confines  of  states  which  im-  the midstof^p^ 
pose  high  protective  tarifis  on  the  importation  of  cotton  fab-  Jf^ni^  ®'^"^'  °** 
rics,  she  has  pursued  the  opposite  policy,  and  adoiitted  all 
goods  free  of  duty.    This  has  caused  her  ijeople  to  obtain 
cheap  cotton  fabrics,  and  they  therefore  have  been  enabled 
to  smuggle  them  with  advantage  into  the  territories  of  her 
neighbors.    This  contraband  trade  has  yielded  large  profits.  tradeP*******^"** 
The  prosperity  of  Switzerland  is  also  due  to  the  abundance 
of  her  water-power,  and  the  great  energy,  intelligence,  and 
industrial  genius  of  her  population. 
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iJ^HStTo/^u-     "^^^  Dutch,  who  succeeded  in  depriving  the  Portagaeee 
^n-  of  a  portion  of  their  Eastern  colonies,  imported  the  cotton 

goods  of  India  in  large  quantities,  and,  in  the  latter  part 
of  the  sixteenth  century,  established  factories  of  their  own, 
to  imitate  the  fabrics  of  the  East.    The  cotton  manufacture 
HoiLmd.         lias  continued  to  this  day.    Holland  imports  about  110,000 
Imports.         bales  of  cotton,  of  400  lbs.  each,  three-fourths  of  which  en- 
ters through  Rotterdam,  and  the  remaining  fourth  through 
Amsterdam.    She  likewise  imports  from  England  35,000,000 
lbs.  of  cotton  yarn   and  35,000,000  yards  of  cotton  goods. 
Swctieu  ami     Swedcu  imports  25,000  bales  of  cotton,  of  400  lbs.  each. 
One-third  of  her  receipts  of  that  staple  comes  through  En- 
gland, from  whom  she  also  purchases  1,000,000  lbs.  of  cotton 
importa.         y^rn  and  l,20t»,000  lbs.  of  cotton  goods.    Norway  imports 
very  little  raw  cotton.    She  buys  from  England  125,000,000 
lbs.  of  cotton  yarn  and  upwards  of  2,000,000  yards  of  cot- 
ton goods. 
Denmark.  Denmark  imports  from  England  2,000,000  lbs.  of  cotton 

yarn  and  3,500,000  yards  of  cotton  cloth. 

RuMia.  Russia,  previous  to  the  American  war,  imported  upwards 

iniporu.         of  200,000  bales  of  cotton  a  year,  and,  of  that,  one-third  was 

received  direct  from  American  ports  and  the  remainder, 

with  the  exception  of  some  small  lots  of  Persian  growth, 

was  obtained  in  England.    Russia  buys  &om  England  about 

4,000,000  lbs.  of  yarn   and  5,000,000  yards  of  cotton  goods. 

Russia,  like  other  countries,  has  been  reducing  her  reserve 

stock  of  cotton  and  cotton  goods  for  several  years. 

Turkey.  Turkey  does  not  purchase  any  raw  cotton,  but  she  buys  an- 

Imports  of  cot-  nuallv  25,000,000  lbs.  of  cotton  yarn  and  300,000,000  vards 

ton  goods.  c  7  7  •/  7  7.- 

of  cotton  goods  from  England.    She  exports  moderate  quan- 
tities of  raw  cotton  to  Western  Europe. 

The  figures  that  are  given  for  the  cotton  trade  of  the  sev- 
eral Continental  countries,  other  than  France,  represent 
their  ordinary  commerce.    An  inflated  condition  of  affairs 
in  connection  with  that  trade  existed  just  previous  to  the 
American  war ;  and  all  the  Continental  markets  were  like- 
wise largely  overstocked  with  British  cotton  goods,  as  the 
tables  of  exportations  from  England  for  1860  and  1861  tes- 
tify.   To  such  an  extent  was  this  the  case  that  Russia 
shipped  back  to  England,  in  1862,  304,066  lbs.  of  cotton 
yarn,  and  Germany  returned  large  quantities  of  calicoes. 
Those  shipments,  which  seemed  like  *' sending  coals  to  New 
castle,"  actually  paid  handsome  profits. 
Egypt.  Egypt  imports  from  England  about  2,000,000  lbs.  of  cotton 

Imports.         yarn  and  70,000,000  yards  of  cotton  goods.    She  is  the  only 
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country  otber  than  America  that  exports  more  cotton  in  the  Egyptian  ex- 
raw  state  than  she  imports  in  the  manufactured  condition;  port«. 
and  yet  she  did  not  commence  the  cultivation  of  that  staple 
in  earnest  until  1818.  It  seems  strange  that  the  two  coun- 
tries that  were  the  latest  in  engaging  in  that  species  of 
agriculture  should  be  the  only  countries  that  can  produce 
more  than  they  need  for  their  own  wants.  A  great  deal  ot 
cotton  is  used  in  Egypt  for  making  up  divans,  the  usual 
furniture  of  the  country. 

China  takes  firom  England  every  year  about  10,000,000   cwna. 
lbs.  of  cotton  yarns  and  200,000,000  yards  of  cotton  cloth, ,  importa  of  cot 

•^  7        1  *>  7  iQj^    yarn,    and 

as  well  as  200,000  bales  of  cotton  from  India ;  also  from  doth. 
$1,500,000  to  $2,000,000  in  value  of  American  cotton  goods. 
Neai'ly  all  the  other  Eastern  countries  are  customers  to 
England  for  her  cotton  fabrics.    Africa,  too,  is  supplied  by   AiHca. 
the  looms  of  Lancashire. 


E$tMiiai€d  number  o/tpiiUttci  in  Ettn^pe  and  the  United  States  in  1877  and       Spindles    In 

die  omnMol  anuumpOon  of  cotton.  1SP^?^J^?^  ^® 

'^  ''  United  States. 


CottiitdM. 


OietttBiitoin 

Continent 

Total  Enrope 
United  States 

Grand  total.. 


II 

II 
II 


89,500,000 
19,500,000 


59,000,000 
10, 000, 000 


89,000,000 


83 
33 


63 


3,258,000 
2,584,000 


5,842,000 
1,575,000 


7,417,000 


According  to  statistics  there  were  at  work  in  India  in  1877  j^^^^^ 
about  1,231,000  spindles.  The  returns  show  75  lbs.  per  spin, 
die  per  annum.  The  progress  of  cotton  manufacture  in  India 
is  shown  by  the  following  table : 


Number  of  epimdlee  and  ooneumption  of  cotton  in  India, 


1861 
1874 
1875 
1876 
1877 


s 


338,000 

693,000 

886,000 

1,124,000 

1,231,000 


Cotton  oonsximed. 


65.000 
114.000 
170, 000 
210,000 
237,000 


|5 

So* 

Si*- 


Consuinptlon 
of  cotton  in  India. 


1,250 
2,190 
3,270 
4,150 
4,560 
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I  think  it  important  to  famish  some  interesting  facts  in 
connection  with  the  manufacture  of  cotton,  and  also  some 
statistics  relative  to  the  cotton  trade  of  this  and  other  coon- 
tries,  which  will  be  found  in  the  tables  annexed  to  this  re- 
port.   Some  of  the  information  I  procured  from  the  De- 

mentnto^i^^"  P^''^^®^*  ^^  Agricultuie  and  a  portion  from  a  very  valuable 
B.  shfippezaan.   little  book  edited  by  Mr.  A.  B.  Shepperson,  of  New  York. 

P.  M.  B.  YOUNG, 
Additional  Commvawntr. 


APPENDIX. 


Cimpari9an  of  t&e  AmeHeam  eoUon  crops  of  the  thirteen  eeaeone  immediately  preceding  with 

the  thirteen  eeaaons  Hnce  the  war. 


lS«8-'« 

lM»-'60 

WS4^*51 , 

issL-'sa 

18S2-*68 

185a-'54 

1854-'56 

1856-»6e 

1866-'fi7 

1857-'68 

18Sa-'W 

1860.*fi0 

IM0-*61 

Total  yield  tat  18  yean  pxerions 
totlie 


42,804 


3  o 


Pt 


1806-*(r7 
1867-*68 
1868.'08 
186fr.70 
1870-71 
1871-'72 
1872-73 
187a-74 
1874-75 
1875-76 
1876-*77 
1877-78 


2,278 

2,233 

2,500 

2,434 

3.114 

4,347 

2,074 

3,874 

4,130 

3,831 

4,632 

4.474 

4,774 

Total  yield  fior  13  years  aince  tho 
war 


45,604 


Tlie  exoeaa  of  yield  of  1865-78  over  1848-'01  is  2,880,000  bales. 

SUUemetU  ofamnuU  crope,  exporte,  anut  United  States  consumption  of  cotton  since  1841. 

(In  thonninda  of  bales.) 


1841-*41 

1843-*4S 

18a-'44....: 

18#4-*45 

1845-*46 

1846-*47 

1847-*48 ... 

184g-»40 .. 

1849-*50 

1830-'51 

1851-*62   

1852-*53 

1853-'54   

1854-'55 

1855-'58 

1850-'57 

1857-'68 

1858-'60 

1859-'60 

1860-'61 

1861-'66t 

1865-'06.   

]866-'e7 


1,<B4 
2,879 
2,030 
2,804 
2,100 
1,779 
2,423 
2,840 
2,204 
2,415 
8, 126 
3, 416 
8,075 
2,083 
3,665 
3.094 
3,2J7 
4,010 
4.861 
3,849 


2,278 
2,233 


Exports. 


936 
1,470 
1,202 
1,439 
1,102 

831 
1,  3l'4 
1,538 
1,107 
1,418 
1,069 
1,737 
1,004 
l.TiyO 
1,921 
1,429 
1.810 
2,019 
2,669 
2,175 


1,262 
1,216 


529 
540 
427 
645 
605 
410 
534 
600 
483 
571 
775 
701 
715 
604 
1.034 
824  ; 
780  I 
1,002  i 
1,105  ' 
052  I 


1,465 
2,010 
1,629 
2,084 
1,667 
1,241 
1.858 
2,228 
1,590 
1,9*»9 
2,444 
2,528 
2,319 
2,244 
2,955 
2,253 
2,590 
3,021 
3,774 
3,127 


293 
341 


1,555 
1,557 


Home  con- 
suDiptioo. 


268 
325 
347 
380 
423 
428 
532 
518 
488 
404 
588 
650 
592 
571 
633 
660 
452 
760 
703 
650 


(*) 
(*) 
(*) 
(*) 
(*) 
(*) 


75 
112 
107 

60 
111 
153 
145 
135 
138 
154 
143 
167 
186 
193 


*Koeatliiuite. 


t  Civil  war— no  record  of  cotton  movement. 


541  ! 
573  ! 

473 


127 
150 


474 
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SUUemmt  of  annual  crops,  exports,  ^o. — Contiuaed. 

(In  tlioiMMici>  of  bales.) 


1867-'68 
1868-'(Hi 
1809-70 
1870-71 
1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
1876-77 
1877-78 


2,599 
2,434 
8,114 
4,847 
2,974 
3,874 
4,180 
8,831 
4,632 
4,474 
4,774 


Exports. 


I 


o 
H 


1,228 
089 
1, 475 
2,368 
1,474 
1,920 
1,852 
1,833 
2,0U5 
1,994 
2,047 


I 

o 
H 


428 

458 

704 

800 

483 

756 

959 

841 

1,227 

1,034 

1,309 


3 

o 
H 


Hoiiidooii* 
sitmptioa. 


o 
M 

o 


1,656 

800 

1,447 

822 

2,179 

777 

3,168 

1.072 

1,957 

977 

2,676 

1,063 

2,811 

1,192 

2,674 

1,071 

3,232 

1,220 

8,028 

1,302 

3,356 

1,345 

r 


IflB 
173 
KO 
91 
120 
138 
128 
130 
134 
127 
145 


Acreage  in  cott&n  of  the  ten  cotton-crowing  states,  as  reported  by  the  United  States  Agriesl- 

tural  Bureau,  1876  to  1078. 


StoAos. 


North  Carolina 

Soatb  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

Total  acreage 


Season  of 
1876-77. 


Number  of 


609,000 

945,500 
1,515,000 

165,000 
1, 732, 250 
1,976,000 
1, 260, 000 
1, 483, 500 
1,133,000 

741,000 


11,560,250 


Season  of  1877-7& 


96 
97 
101 
101 
102 
104 
106 
115 
105 
102 


Nnmberof 


584,640 

917, 135 
1, 530, 150 

166,650 
1,766,895 
2,055,040 
1,335,600 
1, 706, 025 
1,189,650 

755,820 


12,007,605 


Season  of  1878-7ft. 


101 
103 
102 
100 
104 
100 
101 
106 
98 
98 


Nnmberof 


500,486 

944,649 
1,560,753 

168^650 
1,837,871 
2,055,040 
1,348,956 
1.808,386 
1,165,837 

740,704 


12,219,058 


Highest  and  lowest  prices  in  Neio  York  for  middling  upland  cotton,  from  January  I  to  De- 
cember 31  in  000^  of  the  years  named. 


Year. 


00 

•a 


1826 14 

1827 12 

1828 13 

1829 ;  11 

1830  . .     I  13 

1831 I  11 

1832 12 

\m3 17 

1834  10 

1835 j  20 

1830 1  20 

1837 ;  17 

1838 12 


(B 

3 


0 

8 

0 

8 

8 

7 

7 

9 

10 

15 

12 

7 

9 


Year. 


1839 

1840 
1841 
1842 
1843 
1844 
1845 
1840 
1847 
1848 
1849 
1850 
1851 


• 

S 

1 

■a 

* 
^ 

a 

5 

16 

11 

10 

8 

11 

9 

9 

7 

8 

5 

9 

5 

9 

4 

9 

6 

12 

7 

8 

5 

11 

6 

14 

11 

14 

8 

Year. 


1852 
1853 
1854 
185:> 
1850 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 


"S 

•sl 

s 

o 

H 

H) 

10 

8 

11 

10 

10 

8 

11 

7 

12 

9 

16 

13 

13 

9 

12 

11 

11 

10 

28 

11 

68 

20 

88 

54 

190 

72 

INDEX. 


NOTB.— An (utmiik  (*)  tigni/let  that  on iUuttroHon  oomtrt  on  Hupaa0nam§d. 

Aall  (Jacob)  ic  Son  (Naes,  Norway),  ores,  iron,  steel,  took,  cannon,  etc 78 

Aarau  Works  (Switserland),  locomotives 80 

Acclimation  of  trees  (tse,  aUo^  Forestry) — 

in  France 893 

India 480 

Algeria 410 

Acklam  Works  (Middlesborough,  England),  iron  oastingB 19 

Adams  &  Co.  (Pittsburgh,  Pa.),  glass  mannfactorers '^£45 

Adolf  (Bohemia,  Austria) — 

glass  manufacture 293 

AFGHANLSTAN- 

Ibok  manufscture 83 

AFRICA  (Me,  aUo,  Algeria,  imkIst  France,  Moors,  Morocco, 

^KTP^  Onnge  Free  States, 

Great  Britain :  colonies :  Transvaal  Republic, 

Cape  Colony,  Natal,  Tunis)* 


barbarous  portions  of— 
Ibok  and  SncsL— 

iron  ores 81,82 

co«a 81,82 

uLiv  fCscturea— 

weapons 81 

implements 81 

chains 81 

COTTOH— 

first  derived  fh>m  Persia 427 

nnsaccMsftd  efforts  of  BngUsh  to  cultivate 438 

imports  of  manufiMtured  goods  fhmi  Great  Britain 471 

Agricoltore  (ssi  Cotton ;  aUo,  Machinery). 

Ahne,  Joseph  (SteinschSnau,  Bohemia,  Austria),  glass  ware,  colored,  enameled,  decorated 295 

Aiken  A  Drummond  (LouisvUle,  Ky.),  machine  for  making  molds  for  castings 06 

Aire  and  Calder  Glass  Bottle  Company  (Castleford,  England),  glass  bottles,  Jars,  etc 288 

Aix-la-Chapel'e  (Germany) — 

glass  manufacture    320 

Ajnnta  (India)— 

cave  paintings 140 

Akerman,  Richard  (Stockholm,  Sweden),  book  on  '*  The  State  of  the  Iron  Industry  in  Sweden,'* 

referred  to 67, 50 

Ah&bama  (tee  United  States). 

Alaska  (sm  United  States). 

Albert  Edward  (ies  Wales,  Prince  of). 

Alexander  H,  Emperor  of  Russia,  encourages  iron  manaCnoture 50 

Alexandrovski  (Russia) — 

Obouchoff  Steel  Works 52,53 

Alexandrovski!  Works  (Russia),  guns  and  projectiles 55 

Alfrvton  (England)— 

porcelain  manufEtcturo 120 

Algeria  (tea  France:  colonies). 

Algiers,  a  department  of  Algeria  (tee  France :  colonies:  Algeria). 

Algiers,  city  of  (Algeria)— 

Society  of  Climatology,  propagation  of  the  eucalyptus  in  Algeria 416 

Alhambra,  Palace  of  the  (Spain)— 

tiles  nfeariy  date    118,200 

Arabian  glass  from 265 

475 


476  INDEX. 

Alps,-c]ieo8e  factoriea  estftbllBhed  in,  by  the  Frenoh  Department  of  Forests t93 

Alsaoe-Lorraine  (see  Germany). 
Alumina  {»ee  Glass :  materials). 
America^  American  (tee  United  States). 

American  Encaustic  Tiling  Company  (New  York  CHy),  tiles 1M^225 

Ameiicau  Institute  (see  New  York,  city  of). 

Ames  (Oliver)  &^Sons  (North  £a9ton,Ma8s.),  shovels,  spades,  etc 67 

Amorini  (Cupids)  in  oenunic  ornamentation 138 

Amsterdam  (Netherlands) — 

oottontrade 470 

Anadol  (Russia) — 

School  of  Forestry . 421,422 

Andrassy.  Coont,  iron  works  at  Demoe,  Hungary 44 

carwheels 44 

Andreoli,  Georgio  (da  Gubbio,  Italy),  inventor  of  nacreous  glase  on  m^JoUoa 118»  171 

Andrew  &  Co.  (Sheffield,  England),  steel  wire    18 

Anglade,  J.  B.  (Condom,  France),  stained-glass  windows 273 

Angleur  Steel  Works  (Angleur-les-Li^ge,  Belgium),  Bessemer  steel  iTfutJngf 39 

Anguilla  (Caribbee  Islands) — 

'origination  of  sea-island  cotton ^ 450 

Aniche  (Fiance) — 

ghiss  manufacture 260,200,261,282.329 

furnaces 354 

Annathal  (Bohemia,  Austria) — 

glass  manufacture 296 

Annealing  furnaces  (sm  Glass :  machinery :  ftunaoes). 
Anne,  Queen,  style  (tee  Ceramics ;  aUo^  Glass). 

Anrep  (Sweden),  machine  for  the  preparation  of  peat 409 

Anthracite  coal  (eee  Iron  and  Steel :  ftiel ;  aUo^  Fuel). 
Antimony  («e0 Glass:  materials). 

Antinovitsh,  Baron  Ivan  (Russia),  promoter  of  oersmic  industry 119 

Antwerp  («m  Belgium:  provinces). 
Anzin  (France) — 

glass  manufacture- 
ovens  used    ..    348 

iron  manufacture 12 

coalmines    12 

Anzin  Coal  Company  (France) ,  model  of  its  mines '. 12 

Appert  Frdrcs  (Paris,  Fnmoe),  colors  and  enamels  for  glsss,  chini^ metals;  ftnxes;  mosaies; 

l)eads;  enameled  objects 268^209 

Appleby  Bros.  (London,  England),  steam-ctanes 22 

ARABIA- 

CS&AMICS— 

tUes 200 

imitated  in  France 15* 

Cotton— 

first  derived  from  India 437 

Glass— 

designs  of^  imitated  in  England 235 

France 257 

Austria ..292*,294 

Italy 3W 

"  Arbor  Day  "  for  the  promotion  of  tree-planting  in  TCfinsaw.  Nebraska,  eto *^ 

Archer,  Thomas  C.  (Edinburgh,  Scotland),  report  on  the  Vienna  Exposition  of  1073,  quoted  . .  117.  i»^* 
Arcot  («ee  Great  Britain :  colonies:  India). 
Ardennes  (Belgium) — 

potters' clay 328 

ARGENTINE  REPUBLIC— 

coal,  undeveloped a. * 

iron  ore,  undeveloped 86 

COITON— 

cultivation ♦*• 

consumption **• 

manufactures ^ 

exi>orts ^ 
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Arizona  (wee  United  States). 
Arkansaa  (§ee  United  States). 
Aries  (France) — 

kaolin  deposits 176 

Amor  plates  («ee  Iron  and  Steel). 

Arsenic  nsed  to  refine  glass 346 

Art  (see  Ceramics;  olw,  Glass). 

Art  applied  to  industry  {see  Education). 

Assam  (tee  Great  Britain :  colonies:  Lidla). 

Assyrians,  tiles  used  by 200 

Assyrian  designs  in  English  glass  ware 235 

Athens  (Greece) — 

the  Parthenon,  friezes  of;  copied  on  glass  Tasee 236, 275 

Aubervilliers  (France) — 

glass  manoflBCtnre 254 

Aubriot-Koussanx,  Cnchelet,  &.  Co.  (Clairey,  France),  glass  table  ware  .  * 257" 

Andonin  (France),  engineer,  apparatus  for  burning  heavy  oils  of  petroleum 357 

Augusta,  Ga. — 

cotton  exhibited  by  the  Board  of  Trade  of 435,436 

Augustus  n,  Elector  of  Saxony,  promoter  of  ceramic  Industry 119 

Aurelais  (Belgium) — 

glass  manufacture 300,329 

"Aurora"  (see  Gnido). 

Aurora  Glass  Company  (London,  England),  colored  glass 252 

" metallised  glass" 2S8 

Australasia  (see  Great  Britain:  colonies). 

Australia  (M«  Great  Britain :  colonies:  New  South  Wales.  Queensland,  South  Australia,  Vic- 
toria, Western  Australia). 
AUSTRIA-HUNGABY  (see,  aiso,  Adolf,  Meistersdorf;  Tannwald, 

Anathal,  Prague,  Tergemsess, 

Carlsbad,  Prewald,  Turracb, 

Gablonz,  Bechenberg,  Ulrichstal, 

Haida,  Reschicsa,  Vienna, 

Hof;  Steinschdnan,  WUhelmsthnl, 

Innsbruck,  Stockan,  Witkowitz). 

Kapfenberg, 

preparations  for  the  Exposition 4 

manufactures — 

machinery  (see  Iron  and  Steel,  below). 

textOe  fabrics 43 

silk 105 

gLiss 43 

beet-root  sugar 43 

financial  crisis,  1873 43,44,96 

stock  companies  and  speculation 43,44 

opcratiyes^ 

wages. 105 

women  as 105, 108 

children  as 106 

Cbramics— 

exhibit 178,179,213-215 

list  of  exhibitors 178,179 

industry  encouraged  by  the  government 119, 121, 1 78 

record  of 178 

articles  manufactured— 

art  porcelain,  statuary 178 

plaques 179 

cups 179 

porcelain  stoves 213, 214*.  215 

decoration — 

painting 178 

underglaze 179 

colors 178 

gilding 178 

firaJUo 179 
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A  USTRIA-HUNGAUT— Continued. 
Cbramic»— 

imitations  of  ancient  pottery — 

flimgHiian 179 

moresque  designs 17B 

Pcraian  designs 179 

Indian  desi^n^s IfiO 

imports — 

enameled  wares  from  France 197 

poi  cela  In  stores  ftom  Pmaaia 213 

collections — 

Vienna  Museom 136 

Cotton— 

imports  from  France.      .     ¥R 

Great  Britain 469 

United  States 469 

FORESTUY— 

exhibit 896 

Glasb— 

exhibits 239«  244, 299-2S7 

industry  encouraged  by  the  govemmeiit 297,373 

collections 373 

Vienna  Museum  290,297 

styles  and  designs— 

Bohemian 290.291.293,294.29(1297 

Arabian 292*,294 

JapMiese 294 

articles  manufBictured — 

vases,  bowls,  tankards,  goblets 290, 291, 293, 29i  296 

fancy  objects,  bouquet-holders,  paper  weights 290, 292, 296 

candelabra,  chandeliers 290, 292. 293 

furniture, tables,  ^io^^iV 290,294 

table  services 291,294 

baskets 295 

caskets,  toilet  boxes 2S& 

bird  cages 295 

lampe 216 

imitation  Jewelry,  beads — 2W 

artificial  flowers 295 

woven  dress  flftbrics,  collars,  bonnets,  eto 296 

wares — 

crystal  (flint) 290,291.292,293,295 

blown 291,293,294 

iridescent 238,291,293,294,295 

"metal"  of 292,294 

mualin 293 

plate 295.355,373 

spun 296 

woven    296 

window 372.373 

pressed 373 

''glasswool" 376,377 

ornamentation — 

cutting 289,290,201,292,293,294,295,873 

engraving 244,24(^250,254,289,290,291,292,293,294,295,373 

grinding   2W 

mounting  in  metal  290, 291, 29:.',  293, 295 

imbedding  objects  290 

colors 290,291,992,293,294.295.373 

gilding 291, -^295 

silvering 295 

iridescence 386,291,293,294,296 

from  metallic  flakes 291,293,294 

in  combination ^ 

polishing ^ 
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.USTSIA-HnKGASY— Contfanied. 


onuunentation— 

depoliahing aW 

pofaitiiig ^ — 201,293,294 

enamels 264,291,292,293,294,296 

oraokling 293 

q>iiii  thread* 296 


baking  enamelt,  etc,  after  eatting 291 

making  iridesoent  glass 291,292 

imitating  orackled  glass 298 

imbedding  metallic  flakes...  294 

engraving  abore  imbedded  frosting 295 

gasftimaoes 353,355 

quality  of  mannfaotnre— 

imitation  of  tasteless  designs 280,293 

irregular  workmanship 292 

governmental  enoooragement 297, 373 

art  education 378 

statistics  of  manufinoture,  production 372, 373 

prices 2^9,297 

IBOH  AVD  Steel— 

exhibit  at  Paris,  1878 42-60 

Philadelphia,  187« 43 

Vienna,  1873 43 

production 5,0,43 

ores 44,45,40,49 

spathic .      45,46 

magnetio . 46 

specular 40 

hematite 46 

manganiferons 46 

iron 6,44,40,47 

steel 6,44,47 

Itael  used  in  manuikcture 44 

coal 45,46,47,49,88 

anthracite 46 

.bituminous 46 

lignite 45,46,47,49 

coke 45,46,47 

charcoal 44,4:»,46,47 

wood 45,46 

peat 46 

manufactures— 

iron 44,45,46 

pig  and  crude 44, 47, 48, 96 

castings  46,48 

spiegeleisen 44,47 

ferro-mangMiese 47 

steel 44,45,46 

castings 47 

tin  plate 47 

bars,  beams,  sheets,  plates,  pipes 44 

wire,  wire  rope 45 

cutlery 45 

tools,  saws 45 

parts  of  buildings 44 

cannon,  prqj  ectiles .  44 

armor  plates 44 

railroad  material 43,44,45 

rails 44,48,96 

wheels,  axles 44,65 

iron  permanent  way • 44, 80, 90 

crossings 44 

springs 45 
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AUSTRIA-HTJNGAKY— Contiiined. 

lUON  AND  StKBL— 

manufactures — 

machinery 48,44,45 

agricultural 44 

sugar-making 44 

wood-working 44 

engines 44 

locomotives 44 

of  American  pattern 44 

boilers w 44 

steel  replacing  iron 48,96 

manufacturing  processes  66 

Bessemer 44, 47, 4«,  68186 

Siemens-Martin 44,47 

furnaces,  early  use  of 45 

blaat 44^47,48 

Buttgenbach 48 

puddling 46^47 

regenerative- 
Siemens 46^47 

cupola 46 

blomaries 46 

refining  forges 46 

wolf 46 

rolling  mills 46 

manufacturing  establishments 43,47 

railroads 48,44,60,96 

exports — 

ore 49 

coal 49,60 

to  Russia 57 

iron  and  steel ^ 

to  United  States *"* 

hardware,  machinery ^^ 

imports — 

ore •^ 

from  Sweden *^ 

coal ..: 49.  5^ 

iron  and  steel **•  ^ 

machinery,  hardware 

protective  legislation 50, 

operatives — 

wages t 

women  as 1* 

children  as. 1' 

Textile  Fabrics— 

cotton  manufacture 

PROVINCES- 
BOHEMIA— 
Glass— 

exhibit 229, 

fine  quality  of  material 1 287.290,291,292,^^^ 

engraving. 290,361,. 

cutting 290,: 

enameling    201.292, 

condition  of  the  industry 296, 

prices  

inferior  qualities  exported  to  United  States 

imitated  in  France 248,251,2^ 

plate-glass  manufacture 329,3^ 

cylinder  blowing 345,3*^ 

blowing  in  molds ^ 

ingredients  of 311,812,818,373 

substitute  for  arsenic ^ 
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BIA-HIJlfGABY— Continiied. 
OVINCES— 
BOHEMIA— 
6lab»— 

lime-glass  manufacture 802,871-373 

excellence  of  designs 801 

IBOH  AVD  StBEL— 

early  mann£actiiTe 40 

modem  manu&cture 40 

ftiel— 

coal 40 

lignite 40 

ores 40 

BUCKOWINA— 

IBON  AND  STKBL— 

mannfactnre 40 

ores 40 

ftiel 40,47 

CAEINTHIA— 
Ibon  and  Stbxl— 

manufieMJtnre 45, 40, 47 

ores 45 

German  steel 47 

CAENIOLA— 

Ibon  and  Stbbl— 

manufieMJture 47 

ferro>manganese 47 

GALICIA— 

Ibon  and  Steei/— 

manafoctnre 40 

ores 40 

fuel 40,47 

HUNGARY— 

[Note. — ThefoUowing  r^ereneesare  to  Httngary  pmper^  fiuUtert  belonging  to  the 
empire  in  general  being  indexed  under  Au9tria-Hungary.\ 
Ckbamics — 

exhibit 179 

list  of  exhibitors 178 

articles  maiiufhctured — 

faXence  plaques 179 

cups,  vases 179 

porcelain  stoves 215 

decorations — 

colors 179 

grafiio 179 

painting,  underglaze 179 

imitations— 

of  ancient  Hungarian  ware 179 

moresque  designs -^ 179 

Persian  designs 179 

Glabb— 

exhibit 290 

materials,  potash,  exported  to  Bohemia 812 

Ibon  and  Stxbl— 

manu&cture 47 

ores 40 

:moeavia— 

Ibon  and  Stebl— 

manufacture 40,47 

ores : 40 

ftiel \ 40 

8ILESIA— 

Ibon  and  ^tsbl— 

manufacture 40 

ores 40 

ftiel 40 
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AUSTRIA-niTNGABT— Continued. 
PEOVINCBS— 
STYRIA— 

IBON  AND  STKEL— 

mannfaotare — 45,44,47,50 

orea 45 

fufil— 

lignite 45 

peat 46 

German  steel 47 

Bessemer  steel 47,59 

TRANSYLVANIA— 

IBON  AND  STKEL— 

manufacturo 4fi 

ores 46 

fuel 4e,47 

TYROL- 
FORESTRY— 

pine  wood  used  in  constructing  musical  instruments ^ 

Glabs— 

manofactare  of  plate-glass  355 

gas  furnaces  used  in  manufacture 355 

Austrian  State  Railway  Company,  railway  material 43 

wages  paid  to  operatives 105 

A venturine  («ee,a2«o,  Ceramics;  aZ«o,  Glass) Ml 

Axes,  superiority  of  American 423 

Babylon — 

ancient  manufacture  of  enameled  bricks  and  tiles 118,300 

art  of,  imitated  in  glass  ware 309 

Baccarat  (Franco) — 

glass  manufacture M7-250 

exported  to  United  States  and  imitated ^ 

Bagley,  Wild,  &  Co.  (Knottingley,  England),  glass  bottles,  jars,  etc 288 

Bagnaux  (Paris,  Franco),  clock  shades,  colored  sheet  and  plate  glass ^ 

Bahamas  (see  Great  Britain :  colonies). 

Bailey,  Captain,  R.  E.,  chief  of  forest  survey,  India *^ 

Baker,  F.  P.,  Additional  Commissioner— 

Report  ON  Forestry 38M31 

Baldwin  Locomotive  Works  (Philadelphia,  Pa.),  exportation  of  locomotives '^ 

B&igbro  (Sweden) — 

iron  and  steel  manufacture- 
works  of  the  Motala  Company ^ 

Baranchinsk  Iron  Works  (Blagodat,  Russia) ^ 

Barbast  (France) — 

cork  manufacture ^^ 

Barcelona  (Spain) — 

cotton  sail-cloth  manufacture ^ 

Barff;  Frederick  S.  (London,  England),  process  for  protecting  iron  from  rust ^3 

Barlow,  Miss  Hannah  (England),  modeler  in  terra-cotta  Ware ^*^ 

Barluet  &.  Co.  (Creil  and  Montereau,  France),  manufacturers  of  /aXenee 1^  1^ 

mural  tUes  in  Exposition 163,212,213 

Bamum  Richardson  Company  (Lime  Rock,  Conn. ),  ores,  iron,  car  wheels ^^ 

Barrean,  L6on  (France),  manufacturer  of  porcelain ^*^ 

Baryta  (see  Glass:  materials). 

Bastie,  Alfred  de  la  (France),  inventor  of  tempered  or  toughened  glass 337->«*' 

Battersea  (England) — 

porcelain  manufacture 

Baudoux,  E.  (Lodelinsart,  Belgium),  muslin  and  colored  glass - 

Baudoux  (L6on)  &.  Co.  (Charleroi,  Belgium),  glass  sheets  and  cylinders,  colore<l,  engraved,  en* 

ameled,  corrugated ' 

Baulard,  F.  J.  (Paris,  France),  mirrors 

Bavaria  {see  Germany). 

Bay,  G.  (Paris,  France),  mirrors ^^ 

Bayoux  (France)— 

porcelain  manufocture ^ 
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S.)  &.  Co.  (MesDil-Saint-Firmin,  France),  Btained-gLass  windows 272 

tM  GlaM). 

me  system  of  gas-generating  glass  ftumace 854 

is  (France) — 

mee  mannfactore 154 

old  designs  reproduced 154 

IS  Tnsnnflu?tnre 272 

,  Y.  (Pantin,  France),  enamel-decorated  glass 2C6 

le,  Lient.  CoL  B.  H.,  inspector  of  forests,  Madras,  India 427 

o,  Davide  (Venice,  Italy),  glass  mosaics  and  Jewelry,  mirrors,  span-glass 308 

ot  residuum  after  sugar-making  yields  potash  for  glass  manufftoture 812, 363 

sugar  firom  (see  Machinery,  agricultural). 
MS  Great  Britain:  colonies:  India). 

I^mpagnie  (BruMels,  Belgium),  cars  and  locomotive 40 

UM  (MS,  also,  Ardennes,  FlorelTe,  Mens, 

Aurelais,  Haine-Saint-Pierre,       Kamar, 

Boussu-Hainaut,  Hoboken,  Boux, 

Brussels,  Jemapes,  Sainte  Marie  d'Oignies, 

Charleroi,  Jumet,  Schaerbeck, 

Couillet,  Lodelinsart,  Seraing, 

Couroelles,  Lidge,  Tubize, 

Dames,  Marchienne-an-Pont,    Yal  St.  Lambert)— 

Dampremy, 

parations  for  the  Exposition 4 

Be  x>opula  tion 37 

iratiTes — 
wages  (SM,  alio,  Iron  and  Steel,  Mow) 37,104 

UJUC8— 

list  of  exhibitors  177 

imports  fh>m  France 175 

materials,  clay ^ 328 

rroN— 

imports  from  Great  Britain 4C7 

India 467 

United  Stotes 467 

exi>orts  to  France 401 


exhibits 244,208-303 

articles  mann  factured— 

tableware 245,298 

globes 298 

cyUnders 301,302 

panels 302,303 

mirrors 299,302,303 

church  windows 303 

bottles 360 


pressed 298 

"metal"  of 298,301 

muslin 298,302 

blown 298 

pUte 299,300,329,336 

window 301,302,345.347,848 

flint 274,362 

ornamentation — 

color 298,301,302,303,350-352 

silvering 299,300,203 

crackled 298 

eutting 289,298 

engraving 298,801,302,303,370 

etching 301 

enameled 302,803 

corrugated 802 

depoliahed ^ .• 302 
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BELGIUM— Continued. 
Glass— 

ornamentation — 

bent 802 

painting 803 

prices 288,299,329,846 

quality  of  manufiMturo^ 

irregular  workmenship  in  cut  glass 206 

pressed  glass 298 

inferior  "metal" 2W.809 

processes,  machinery,  tools- 
spring  press  for  molding 2W 

iron  gloss-cutter's  frame 298, 2» 

Tilghman's  sand-blast 299.332,J70 

gasfomaces 299, 800, 301,  S52. 353 

Siemens  furnaces 300,301,303 

BoStius  furnaces 302 

flattening  ovens 301 

polishing  plate-glass 332 

crushing  and  mixing  materials 303 

rolling  plate-glass 336 

window-glass  making 347,348 

coloring  sheet-glass 350-352 

blowing  glass  in  molds 366 

condition  of  the  industry 245,299,808,829,336,345.360 

operatives- 
number  employed 299,301 

production 299, 300, 301, 829, 345, 346, 300, 382 

exports 299,803,329,346,300,362,374 

to  Germany 308 

Great  Britain  .  -. 302,329 

France 3(B 

Italy 308 

United  States 303,329 

Netherlands 329 

IBON  AND  Steel— 

exhibit 30-42,45 

production 6 

ores 30,39^41,42 

iron 0,41,42 

steel 6,fi 

fuel  used  in  manufacture- 
coal 36,30,40,42 

briquets    40,42.90 

coke 38,40 

charcoal ^ 

manufactures — 

iron 3^^ 

pig  and  crude 28,41 

castings 30,40.42 

steel 87.38,39,41.42 

castings ^ 

bars,  beams,  sheets,  plates,  pipes 38, 39, 40,41 

wire,  wire  cables,  etc 38,40 

cutlery 38.40 

hardware,  chains 40,41 

tools  38,40 

shipwrighting,  armor  plates  3^ 

ships,  steamers,  monitors ® 

cannon,  projectiles 39 

bridges 39 

parts  of  buildings ^ 

railroad  material 1 38 

rails 88,39.41 

wheels,  axles - 38,39,40 
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BELOIUIC— Conthmed. 
Iron  ahd  Stzsl— 
inaiiafactare»— 

lailroad  material — 

cars 40 

iprings 40 

iron  permanent  way 89 

machinery 88,30,45,67,58 

mining 38,40 

pumping 38,40 

roUingmill 38 

agrlcnltoral 40 

beot-root  sngar 40 

engines 38,30,40 

locomotivea 38,30,40 

boilers 88,39 

hydraulic  prMses 40 

naQ-maktng 40 

machine  tools 40 

exports- 
coal — 

to  France 13,42 

ore 42 

to  France 13,42 

iron  and  steel 37,41,42 

to  Great  Britain 42,99 

Sweden  62 

machinery 42 

imports- 
coal 42 

tnm  Great  Britain — *. 42 

Germany 42 

ore 30,42,88 

from  Spain 38,77 

Luxemburg 42 

pig-iron— 

from  Great  Britain 36,42,99,102 

Luxemburg 42 

Germany 42 

iron  and  steel 42 

maaufSustnring  processes 58 

Bessemer 38,39,41,42 

Siemens-Martin 39, 41 

open-hearth 41 

steel  casting 41 

Aimaces 40 

coke  blast 38, 40 

bhist 38,40,41,99 

gas 41 

refinery 40 

puddling 41 

Banks 41 

rolling  mills 38,40,41 

manuCBcturing  establishments 38, 39, 40, 41 

difficulties- 
want  of  iron  ore 36,41 

operatives- 
wages  37,38,30,99,104 

day'slabor 37,104 

technical  education 37 

strikes 87 

women  as 87, 108 

children  as 37,108 

legislation  to  protect 108 

goremmental  repression 37 
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BELGIUM— Continued. 

I  BON  AND  STBBL— 

causes  of  industrial  success— 

cheap  labor  (tM,  oifo,  OperatiTes) 37,96,104 

long  hours  of  -work 37 

technical  education 8T 

economy,  industry ^ 37 

labor-saving  machinery 37 

transportation  fSacilities «. 37 

exemption  fVom  general  prostration 86^  Ml 

encouraged  by  the  government tt 

foreign  competition 37,41,01 

Great  Britain 9Q,» 

railroads 37 

Tkxtilb  Fabrics— 

cotton 467 

exirarta 4W 

"BelU  I*  Lowthian  (England),  iron  and  steel  manufacturing  process U 

report  on  iron  exhibit  at  Centennial  Exhibition 110 

Bellows  of  leather,  early  use  of,  in  Belgium 40 

Benares  (M«  Great  Britain :  colonies:  India). 

Benda,  A.  (Paris,  France),  mirrors 864 

Bengal  (gee  Great  Britain:  colonies:  India). 

Beni  Soif  iron  mines  (Algeria) 81 

Berar  (see  Great  Britain :  colonies :  India). 
Berdiansk  (Bussia) — 

School  of  Forestry 4M 

Berge-Borbeck  (Germany)— 

iron  manuflEMsture 30 

Bergen  (Norway) — 

gloss  manufacture 310 

Berlin  (Germany) — 

iron  and  steel  manufacture 34 

locomotives '..--.  34 

porcelain  manufacture 130 

royal  manufactory  established  by  Frederick  II 120 

tests  of  materinlsby  the  government 1*^ 

stoves i 218 

tOes V 03 

Museum — 

ceramic  collection 136 

Berry  (France) — 

IK>roelain  manufacture 188,158 

Bess6ges  (France)— 

iron  and  steel  manufacture  at ^ 

Bessemer  (see  Iron  and  Steel;  aUo,  Machinery). 

B6giat,  Henri  (France),  paintings  in  enamel 173 

Bheels,  tribe  in  British  India,  destruction  of  timber  by ^ 

Bilbao  (Spain)— 

ironoro 1(J,82,77 

Binna,  R.  TV.,  manager  Royal  Porcelain  "Works,  Worcester,  England 13* 

book  on  **A  Century  of  Potting  in  the  City  of  Woi*cester,"  quote<l 133 

Birdwood,  George  C.  M.,  author  of  the  "  Hand-book  to  the  British-Indian  Section"  (of  the  Ex- 
position)    435 

rei>ort  on  *' Forest  Conservancy  in  India,"  quoted 437-480 

"Ceramics  in  India,"  quoted 14W51 

Birmingham  (England) — 

gloHs  manufiftcture 2M,285 

Bismuth  {see  Glass:  materials). 

Bitterlin,  P.  (Paris,  France),  platcglass,  etched,  entrraved,  painted,  stained 271,272 

engraved  glass  panels  for  the  Paris  Municipal  Pavilion  at  ^e  Ex- 
position   2W 

Bituminous  coal  (see  Iron  and  Steel:  fuel). 

Bivort,  H.  J.  (Jumet,  Belgium),  window  glass,  cylinders,  colored,  engraved,  eto ^^ 
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P»ge. 

B]a«k  Forest  (Germany) — 

pine  wood  used  in  constmoting  moBical  instruments 304 

Blacksmith's  work  («m  Iron  and  Steel). 

Blagodat  magnetic  iron  mountain,  Russia 52 

Blagodat  mining  district  (Perm,  Russia) — 

Kn  sh  winsk  blast  fiimaces 54 

Verkhni-Turinsk  furnaces 54 

Baranchinsk  furnaces 64 

Ntjni  Turinsk  Iron  Works 54,55 

Serebranskii  iron  works 55 

Blake  Cmsher  Company  (New  Haven,  Conn.),  stone  and  ore  crusher 66 

Blake,  William  Puitps,  Honorary  Commissioner,  Member  of  the  Jury,  Class  43— 

Repobt  ok  Ceramics 113-226 

book  on  "Ceramic  Art,"  extract  ftom 216-225 

Rrpobt  ok  Glass  akd  Glass  Ware 227-242 

Blanquidr  established  XM)rcelain  manufacture  in  Vienna  1717 .  119, 178 

director  of  Imperial  Manufactory 178 

Blanzy  (France) — 

glass  manufacture— 

fiimaces  used 356 

Blast  fnmaof»  (M0  Iron  and  Steel). 

Bliss  8t,  Williams  (New  York,  N.  Y.),  stone  and  metal  working  machines 66 

Blooms  (SM  Iron  and  Steel). 

Blown  glass  («m  Glass :  wares). 

Blow-pipe  (SM  Glass:  tools). 

Boch  Frdres  &  Co.  (Lounoil,  France),  tiles 175,176 

gold  medal  awarded 123, 176 

Bochum  (Westphalia,  Germany) — 

steel  works  at 33 

Bochum  Company  (Bochum,  Germany),  steel  and  steel  products,  tires,  axles,  cannon,  bells — 33, 06, 97 

Bochnmer  Verein  Iron  and  Steel  Works  (Germany)    80 

Boetius  furnaces  (m0  Glxus:  machinery :  furnaces). 

Bohemia  (tee  Austria-Hungary :  provinces). 

Bohnstan,  a  district  in  Sweden- 
deposits  and  manufacture  of  peat 408 

Boirre  Ain6  (Paris,  France),  enamel-decorated  glass 266 

Boissiere  Fils  (Gast,  France),  chemical  glass  ware 257 

Bolckow,  Vaughan,  &,  Co.  (Middlesborough,  England),  Bessemer  steel  products 16 

Bolinder,  J.  &.  J.  C.  (Stockholm,  Sweden),  machinery,  implements,  stoves 58 

BOLIVIA— 

coal,  undeveloped 86 

iron  ore,  undeveloped 86 

Bombay  (SM  Great  Britain:  colonies:  India). 

Bomba3%  city  of  (India)— 

School  of  Art 149 

Bona  (Algeria) — 

iron  manufkcture 81 

Bones,  calcined,  used  in  coloring  glass 351 

Bontemps's  method  of  analyzing  glass   . .  * 321-324 

theory  of  using  blowin  g  furnaces 347 

experiments  in  glass  manufacture 317, 344 

Boracic  acid,  borax  («m  Glass:  materials). 

Boideaux  (France) — 

faienee  manufacture 170 

Bori  Forest,  British  India,  conservation  from  fires  and  cattle 428,429 

Boric  acid  {Me  Glass:  materials). 

Borneo  (M0  Netherlands:  colonies).  . 

Borsig  Locomotive  and  >tuchine  Works  (Berlin,  Germany) 84,97 

Bosnia  («M  Turkey:  provinces). 

Boston,  Mass. — 

iron  and  steel  manufactures — 

hardware , G6 

edge-tools 87 

Trinity  Church,  ceramic  decoration 176 

Bottcher  (Saxony),  alchemist  and  manufacturer,  of  porcelain 119 
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Bottles  (see  Glass:  wares). 

Botts,  Thomas  (England),  manafactarer  of  porcelain 141 

BoncLer,  furnished  designs  for  the  Imperial  Porcelain  Manufactory,  Vienna 178 

Boucher,  H.  (Paris,  France),  mirrors 3N 

Bonlad,  Habile  (Alexandria,  Egypt),  cotton-grower 440,442 

views  on  cotton-culture 489,440,442,443 

Boulengor  (Choisy-le-Rol,  France),  copies  of  old  china 173 

Boullemln  (England),  paintings  on  porcelain 134 

Bouquet,  Michael  (Paris,  France) ,  underglaze  paintings  on  /a^ene$ 173 

Bourbon  Island  (»ee  France:  colonies:  Beunion). 
Bourdoux  (France) — 

kaolin  deposits  178 

Bourgeois,  G.  (Paris,  France),  stained-glass  windows 273 

Boussn-Hainaut  (Belgium) — 

glass  manufacture M8 

Bow  (England) — 

I>orcela1n  manufacture 11* 

Boxholm  (Sweden)— 

steel  manufacture W 

Braoqnemond  (France),  decorator  of /ai«ne0    IW 

panel  design  in  tiles IW 

Braffitt  (Edgar)  &.  Co.  (Aire  and  Calder  Glass  Bottle  Company,  Castieford,  England),  glass  bot- 
tles, demijohns,  jars 288 

Brandis.  Dr.,  Inspector-G-eneral  of  Forests  in  India 427,428,^ 

forestry  collection ^ 

Brasier  de  la  Vauguyon,  Mme.  L.  H.  (Boston,  Mass.),  book  on  *'  Faxenee " 2^ 

Brasseur  (V.)  Sc  Co.  (Charleroi,  Belgium),  window  glass   308 

Brann's  (J.)  Sons  (Schondorf^  Austria),  steel  armor-plates H^S 

files « 

BRAZIL— 

CEBAMIC&— 

imi>ort8from  France •. 1^ 

Great  Britain 1»3,1W 

Cotton— 

exhibit ^ 

production 448,448 

obstacles  to— 

cUmate **» 

destructive  insects  *^ 

transportation ^ 

exports  to  Great  Britain ^ 

France,  via  England ** 

Portugal ^ 

Spain ^ 

IBON  AND  Steel— 

iron  ore  ^ 

mannikcture ^ 

encouraged  by  government ^ 

coal .*..., * 

imports — 

iron  and  steel  from  Great  Britain * 

coal  ft*om  Great  Britain * 

Textile  Fabrics— 

cotton  imports  from  Great  Britain *^' 

Br6mard,  D.  (Paris,  France),  miiTors,  glass  clock-cases,  ©to 263 

Bremen  (Germany) — 

wages  of  operatives .  .^ ^^ 

cotton  tratlc ^ 

Brescwitz,  F.  (Limmared,  Sweden),  glass  bottles,  druiioist's  wares;  blown  glass,  colored  ^ 

Brinnchon,  J.  (France),  manufacturer  of  nacreous  porcolaiu ^^ 

Briansk  (Hussia) — 

iron  manufacture ® 

Bricks  {tee  Ceramics). 

Brill,  J.  G.  (Philadelphia,  Pa.),  street  railway  car ^ 
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Pago. 
Brindisi  (Italy)— 

cotton  exhibit 447 

Briqneta  (fM  Iron  and  Steel:  fiiel). 
Bristol  (England)— 

porcelain  man  a&ctare 120 

Tynteafleld  Chapel,  glass  panels  in  the  Gibbs  Memorial. 241 

British  («ee  Great  Britain). 

British  Association  for  the  Advancement  of  Science,  paper  on  the  "Ifannfactnre  of  Fire-bricks  " 

read  before 216-225 

British  Columbia  (#00  Great  Britain:  colonies:  Canada). 
British  Goiana  («ee  Great  Britain:  colonies). 
British  Museum  (sm  London). 

Brittain,  Frederick,  English  commissioner  to  investigate  wages  in  Europe 104 

Brocard,  P.  J.  (Paris,  Franco),  vases,  plates,  goblets,  etc.,  of  enameled  and  gilded  glass 264, 293 

Brongnlnrt  (Franco),  expert  in  ceramic  manufacturo 121 

treatise  on  ceramics  cited .* '. 135 

Brooklyn,  N.  Y.— 

glass  manufacture 340 

materials  used '. 314 

Broaely  (England) — 

ceramic  manuflscture— 

tiles 212 

Brown,  Bayley,  Sc  Dixon  (Sheffield,  England),  Bessemer  steel  rails,  tire«,  springs,  etc.,  chains. . .  17 

attachment  to  Bessemer  converters 22 

Brown  (John)  ScCo.  (Sheffield,  England),  Bessemer  steel  rails,  axles,  armor-plates,  etc 17 

Brown  Sc  Sharpe  Manufacturing  Company  (Providence,  K.  I.),  machines,  tools 66 

Brown- Westhead  (T.  C),  Moore,  &  Co.  (Hanley,  England),  ceramic  manufactures 130, 142, 143 

Bnmetti,  Ch.  (Paris,  France),  glxiss  vases,  lamps,  enameled  by  printing  process 265, 266 

Bmnfant,  Mme.  Jules  de  (Vienna,  Austria) ,  spun-glass  toilet  articles,  collars,  bonnets,  cloaks,  etc.         296 
Bmnswick  («m  Germany). 
Brussels  (Belgium) — 

iron  and  steel  manufacture  at 40 

locomotives 40 

glass  manufacture 302 

Bncan  (A.)  ^Dupontieu  (Creteil,  France),  enamel'decorated  ^ass 266 

Buckowina  {$ee  Austria-Hungary :  provinces). 

Buglet  (Paris,  France),  enamel-decorated  glass 266 

BnUding,  wood  used  in  Itee  Forestry). 
Bnlri  (India)— 

pottery  raanufiicture 160 

Bureau  of  Statistics  dee  United  States  Bureau  of  Statistics). 

Bnquet,  C.  (Paris,  France),  mirrors 264 

Burgin  &  Sons  (Philadelphia,  Pa.),  glass-makers   853 

Burmah  {$ee  Great  Britain:  colonies:  India). 
Borslem  'England) — 

porcelain  manufacture 1 19 

tiles 203 

Bussaco,  Forest  of  (Portugal),  administration  of 412 

Byzantine  designs  in  English  glass  ware 235 

• 

Cabinetmaking  materials  (see  Forestry). 

Cadogan,  Lady  Augusta  (England),  prize  for  porcelain  decoration 147 

C^  Halot,  Sc  Co.  (Brussels,  Belgium),  machines  and  tools 40 

California  (eee  United  Staten). 

Camelford,  Lord  (England),  promoter  of  ceramic  industry 120 

CuneoB  {eee  Ceramics;  aleo,  Glass). 

Cammell  (Charles)  Sc  Co.  (Sheffield,  England),  Bessemer  steel  rails,  axles,  armor-plates,  etc —  17 

Campbell,  C.  Minton  (Stoke-upon-Trent,  England),  porcelain  manufacturer  («m,  dUo,  Minion's 

ChinaWorks) 133 

Campbell  Brick  and  Tile  Company  (Stoke-upon-Trent,  England)— 

tiles,  mantels,  mosaics 210,211 

phiques  designed  by  Solon,  iUustrations  of 180*,  152*,  178*.  1«0*,  181*,  187*.  188*,  210* 

Campbell,  J.  McLeod,  inspector  of  forests,  Sinde,  India .., 427 

Canada  (see  Great  Britain:  colonies). 
Candelabra  (tee  Glass). 
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Candiani,  Macedonian  (Venice,  Italy),  glass  imitations  of  stones  and  marbles,  enamels,  colored 

pastes Wi,m 

Cannon  {iee  Iron  and  Steel). 

Cape  of  Good  Hope  (tee  Great  Britain:  colonies). 

Capronnier,  J.  B.  (Scbaorbeck,  Belgium),  glass  paintings,  enamels 308 

Carinthia  (see  Austria- Hungary:  provinces). 
Carlsbad  (Bohemia,  Austria) — 

glass  manufacture 2W 

Camiola  (»ee  Austria- Hungary :  provinces). 

Carpentier,  E.  (Paris,  France),  mirrors    284 

Carr,  James  (New  York  City),  pottery    190 

Casset-Dclas  (Paris,  France),  plate-glass  with  "plastic  etching" 273 

Castellani,  Alessandro  (Italy),  promoter  of  art  work  in  glass 238 

collection  of 238^240 

Castings  (see  Iron  and  Steel). 

Castlyn,  Charles  (Greenpoint,  Long  Island) ,  porcelain  manuflEU^ure    IK 

Catalan  Forges  (see,  also,  Iron  and  Steel;  aI«o,  Machinery)— 

derivation  of  name 7* 

Catherine  A.  (Paris,  France),  glass  coated  with  **  vitrified  stone  ware  '* 262 

Catheriueholm  Iron  "Works  (Norway) 78 

Cattle  breeding  in  British  India : 428,429 

fattened  on  cotton-seed  oil-cake  in  United  States 450 

Celtic  designs  in  English  glass  ware 238, 280 

definition  of 2M 

Central  Glass  Company  (Wheeling,  "W.  Va.),  pressed  glass 24 

CERAMICS—  , 

[NoTR.— r^  Ceramic  exhibit  is  indexed  in  detail  under  the  tides  qf  the  producing  ootni* 
tries,  viz: 

Austria-Hungary,       Germany  (with  Ba- 
Belgium,  varia,    Prussia, 

Brazil,  Saxony,  etc.), 

China,  Great  Britain  (with 

Denmark,  Australia,    Cana- 

Egypt,  da,  India,  etc.), 

France  (with  Al-       Greece, 
geria), 
See,  cUso,  Arabs,  Assyrians,  Babylon,  Moors,  Puritans,  Romans,  Saracens,  Syria. 
Also,  Education,  Machiner}-,  Operatives,  Protective  legislation.] 

classification  of  exhibits  (Group  III,  Class  20) 114 

Report  ON  "Ckramxcs,"  by  "Wm.  P.  Blaxb  113-228 

exhibitof 115 

by  United  States  inadequate 190,191 

recent  progress  in U^ 

stimulated  by  international  exhibitions 115, 116|  117 

art  collections IW 

list  of  jurors  of  Class  20 122 

awards  in  Class  20 122-129 

exhibitors  in  Class  20 .180-132, 154-161, 177-183, 185-1» 

chronicle  of  events  in  the  history  of 11*-121 

public  collections  of 110,117, 118, 136, 18«,1S»,  140, 152, 20f 

wares  and  doc9rations  in  manufacture— 

aventnrine 1*^ 

Baycaux l'^ 

cameos 115, 1® 

cloisonne 115,lfia;l« 

eraqueU 1* 

Crouch ^ 

Delft 118.1« 

Doulton lAl** 

enamels 115, 180, 147, 164, 166-188, 1«^200, 203, 204 

faience 184, 186, 162, 163, 164, 162, 164»  166, 167, 169, 170, 171, 173, 17^  M 1* 

d'Oiron  (see  Henri  n,  beiow). 

stanniferous lU  1^ 

fire-bricks 216-225^824428 

TlemiBh  (Chris  de  Flandres) "^ 


Italy, 

Russia  (with  Fin- 

Japan, 

land), 

Morocco, 

Spain, 

Netherlands, 

Sweden, 

Norway. 

Turkey, 

Persia, 

United  States  (with 

Portugal, 

individual  States). 
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Pagew 
SAHICS— ContinaecL 
waree  and  decoratioiui  in  mannfactoro-- 

glM» U5, 133, 184, 171 

grajUo 115.118,142,210 

Henri  II  (faStfiiM  d'Oiroii) 133, 135, 136*,  173 

Limoges 141,197 

nu^olica 118,154,203,205 

Palisay 143,171,172 

pdte  changeawU 135 

turpdU 133,135,136-138,142,145,148,149,163,165 

tendre 119,172 

-  porcelain 118,119,120,134,136,140,162.153,163,170,178,184,196 

ivory 163 

nacreous 171 

rice 141,163 

qucensware  (Qaeen  Charlotte) 142 

Rockingham 1 20 

Souen i 166 

Saxon 173 

scroddled     134 

SAvres 115,119,166,173 

stone  ware 154 

terra  cotu 144,164 

tare  ds  pipe 169 

tiles U8, 148, 160, 196, 200-215, 225 

tortoise-shell 134 

nnderglazo  painting 133,179 

Worcester 139-141 

styles- 
early  English 145, 146* 

Francis  I  (Prance) 135 

Francis  II  (France) 197 

Henri  n  (France) 197 

Jacobean 145 

Louis  XVI  (France)  . 138* 

Queen  Anne .« 145, 146* 

materials— 

boiacic  acid 153 

feldspar 153,176,178 

finvchiys 21&-225, 825-328 

flint 153,212 

kaolin 119,120,153,176,196 

lava 168 

petnntse 119 

tin 153 

machinery  used  in  manufacture — 

preparing  materials 153, 211, 222 

shaping  pieces *. 153 

ftimaces,  kilns 167,212,216-219,223,224 

molding  bricks 222 

tiles 202,205,206 

illustrations  to  the  report — 

Plate       I. — ^Plaque,  pdte-tur-pdU,  Cupids  at  Sapper ;  designed  and  executed  by  Solon; 
manufactured  by  Mintons,  Stoke-upon-Trent,  England.     Frontiapieee 

to  report^  facing 113* 

Plate      n. — ^Plaque,  grajlto,  emblematic  figure  of  potter,  England ;  designed  and  ex- 
ecuted by  Solon ;  manufactured  by  Campbell  Brick  and  Tile  Company, 

Stoke-upon-Trent,  England 130* 

Plate    IIL— Plaque,  pdU-mr-pdU,  Cupid  Driving;  Solon,  designer;  Minton,  manu- 
facturer         136* 

Plate    IV. — ^Plaque,  pdte-tur^pdte,  Cupid  Chained;  Solon,  designer;  Minton,  manu- 
facturer           137* 

Plate      v.— Pilgrim  bottle.  pdte-$ur-pdts ;  Solon,  designer ;  Minton,  manufacturer —       138* 
Plate    VI.— Plaque,  grafito,  emblematic  figure  of  potter— France ;  Solon,  designer; 

Campbell  Brick  and  TUe  Company,  manufSacturors 163* 
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CERAMICS— Continned— 
illustrations  to  the  report — 

Pbite  VII.— Plaque,  grafito^  omblematio  flgnre— Germany ;   Solon,  designer;   Camp- 
bell, mauu  fact  urer ITS' 

Plat«  YIIL— Plaque,  emblematic  figure — ^Italy;  Solon,  designer;  Campbell,  manufact- 
urer        180* 

Plate     IX.— Plaque,  emblematic  figure— Morocco ;  Solon,  designer ;  Campbell,  mana- 

facturer 181* 

Plate      X.— Plaque,  emblematic  figure — China;  Solon,  designer;  Campbell,  manufact- 
urer       187* 

Plate     XI. — ^Plaque,  emblematic  figure— Japan;  Solon,  designer;  Campbell,  mana- 

facturer 168» 

Plate  Xn.— Plaque,  emblematic  figure— Greece ;  Solon,  designer;  Campbell,  mana- 

facturer 210* 

Plate XIII.— Plaque,  emblematic  figure— Egypt;  Solon,  designer;  Campbell,  mana- 

facturer flC 

Plate  Xl v.— Plaque,  emblematic  figure— Persia ;  Solon,  designer;  Campbell,  manu- 
facturer        210* 

Plate   XV.— Plaque,  graJUo,  Cupids  in  the  Pottery;  Solon,  designer;  Campbell,  mana- 

IJMJturer 210* 

Plate  XVI.— Plaque,  grafito,  Cupids  in  the  Pottery ;  Solon,  designer ;  Campbell,  manu- 
facturer        210* 

Figure  1. — ^Vase,  decorated  by  Pilabury ;  manufactured  by  Mlntons,  Stoke-upon-Trent.      134* 

Figure  2.— Copy  of  ITenri-Deux  vase ;  manufactured  by  Mintons 136* 

Figure  3. — ^Amorini  vase ;  manufactured  by  Mintons 138* 

Figure  4.— Doulton  ware  jug ;  Doulton  &  Co.,  Lambeth,  London 1^* 

Figure  5.— Queen  Anne  clock ;  Howell,  James,  &  Co.,  London 1^ 

Figure  G.— Early  English  clock ;  Howell,  James,  &  Co    1^ 

Figure  7.— Wall  clock;  Howell,  James,  &  Co 1^ 

Figure  8.— TOepancl;  Minton,  Hollins,  &  Co.,  London 212* 

Figure  9. — Poicelain  stoves ;  Joseph  de  Ceute,  Vienna 214* 

Figure  10. — German  porcelain  stove 215* 

Cert-eux,  his  book,  the  '  *  Guide  for  the  Planter  of  the  Eucalyptus  in  Algeria, "  referred  to ^^ 

Ceute  {tee  De  Ceute). 

Ceylon  {eee  Great  Britain :  colonies). 

Chabin,  IL  (Paris,  France),  stained-glass  windows '. ^ 

Chagot  (J.)  &Co.  (Montceau-leS'Mines,  France),  glass  bottles 271 

gas-burning  glass  liinuMSO 3S6 

Chains  (tee  Iron  and  Steel). 
Ch&lons  (France) — 

iron  and  steel  manufacture  at  (Md,  alto,  Schneider  &Co.) ^ 

Champagne  Forge  Company  (France),  iron  and  ores    ^ 

Champignculle,  G.  (Bar-le-Duc-Solvanges,  France),  stained-glass  windows 272 

Champion  (Paris,  France),  art/aienee 1^ 

painted  plaques 1^^ 

Chandeliers  (tee  Glass). 

Chapelle  {tee  De  la  Chapelle  &  Co.). 

Chorbonnier  Frdres  (Longchunp,  France),  photographs  on  porcelain ^'^ 

Charcoal  {tee  Glass:  materials;  altOf  Fuel). 
Charleroi  (Belgium) — 

glass  manufacture 802,329,345 

Charleston,  S.  C— 

cotton  exhibit  by  the  Chamber  of  Commerce  of *^ 

Chariot  Fils  (Paris,  France),  enamel  decoration ^ 

Chartier  (A.)  &  Co.  (Douai,  France),  glass  bottles.  Jars,  carboys,  etc 271 

Ch&telineau  Iron  Works  (Ch&telineau,  Belgium),  iron  products ^ 

Chauny  (France)— 

glass  manufactuiD 2%  828 

chemical  works ^ 

Cheese  factories  established  in  France  by  the  Department  o£  Forests ^ 

Chevrier  (France) — 

porcelain  manufacture "' 

Chicago,  111.— 

railroad  cars  built  at '' 

Chichester  (England)— 

excavated  remains,  Roman  pavements,  tiles,  etc ^ 
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CHnj— 

IBON  AlTD  STREI/— 

manufacture 80 

imports — 

from  Great  Britain 86 

coal 86 

imx>ort8  from  Great  Britain 86 

!3hina  (Me,  a2«o,  Ceramics) 117 

JHINA- 

CSRAMIC»— 

list  of  exhibitors   187 

porcelain,  ancient  monnfiactiire  of 118 

rice 141 

tiles 200 

porcelain  imitated  in  Great  Britain 183,140 

India 149 

France 166,168,170,178 

decoration — 

pdts-turpdU   136  note 

enamels,  ctoimmn^ 198 

preparation  of  clay  for  manu&otare ^ 326 

Cotton— 

first  introdaced  from  India - 437 

prodaction,  early 448 

modem 448 

imports 448 

from  India   436,471 

FOBKaTRT— 

exhibit 395 

IBOX  AXD  STEEI/— 

ores 82 

magnetic  sand 82 

coal 82,88 

anthracite 82 

bitiiminons 82 

manufacturing  processes 82 

manufactures-^ 

tools 82 

implements / 82 

imports- 
iron  and  steel 82, 83 

coal  and  coke  fr-om  Great  Britain 83 

railroads,  exclusion  of 82 

Textile  Fabhics— 

cotton  manufactured  in  thirteenth  century 437 

imports  from  Great  Britain 471 

ITmted  States 471 

ChoiBy-le-Boi  (France)— 

faience  manufacture 164, 178, 174 

Chrome  ($ee  Glass:  materials). 
Cincinnati,  Ohio- 
glass  manufacture  315 

Cirey  (France) — 

glass  manufacture 259, 328 

Clagbom,  Dr. ,  conservator  of  forests,  Madras,  India 428 

Clairefontaine  (France)— 

faienee  manufacture 169 

Clalrey  (Franco)— 

glass  manufacture 257 

Clapp  (B.P.)  &Co.  (Pawtucket,  R  I.),  wood  products 895 

Classification  of  exhibits,  Paris  Exposition,  1878— 

Third  Group  (as  to  Ceramics) U4 

(astoGhiss) 228 

Fifth  Group  (as  to  Mining  Industries,  etc) 2 

(as  to  Forestry)  .- 890 

(as  to  Cotton  Culture) 434 
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Pige. 

ClaaBa,E.  (Paris,  France),  imitations  of  old  china 178 

Clay  {tee  Glass:  materials). 

C16mandot  (France),  chemist,  expert  in  glass  manu&ctore— 

member  of  the  jury.  Class  19  (Glass) 230 

process  of  glass  decoration  invented  by 252 

flint  glass  mana£M2ture 9M 

nickel-plating  glass-making  tools 86t 

"Cleveland  District"  (England)— 

location  of 19 

iron  production U,2i) 

depression  in  100, 101 

ores  for  Bessemer  steel 25 

sale  of  pig-iron  of.  in  Germany 35 

slag  from  iron  works  used  in  ceramic  and  glass  work 375 

Clichy  (France)— 

glass  manufacture 25(W52,364 

Clock  cases,  ceramic  decoration  of,  in  England 145,146* 

tawdry  styles  of ,  in  Un  ited  States 146 

OUne<mn€  (tee  Ceramics). 

Clough  &  Williamson  (Newark.N.  J.),  cork*Bcrew  machine 68 

Coal  (see  Fuelp  aZ«o,  Glass:  fuel;  alto,  Glass:  materials). 

Coal-oil  (tee,  alto,  Fuel:  petroleum) — 

compared  with  cotton-seed  oil 450 

Cobalt  {tee  Glass :  materials). 

Coburg  (Germany) — 

wages  of  operatives 1<S 

Cochin  China  {tee  France:  colonies). 

CockeriU,  John,  founder  of  the  works  next  mentioned — 

introduced  use  of  coke  in  blast  furnaces 38,40 

Cockerill  (John)  Society  (Seraing,  Belgium) — 

iron  and  steel  and  products,  locomotives,  boiler-plates,  axles,  beams,  etc ^ 

works  of 88,89,41,42 

Coke  (tee  Fuel;  alto,  Glass:  fuel;  alto.  Iron  and  Steel:  fuel). 

Collignon  (E.)  &Clavon  (Tr61on, France),  gloss botties 271 

Collins  Company  (Hartford,  Conn.),  axes,  edge-tools 87 

CollobridreM  (France) — 

cork  manufacture .' ^^ 

CoLXt,  Chables,  Assistant  Secretary  of  the  Commissioners — 

Kbport  ON  Glass  AND  Glass  Waue : 342,24J-387 

glass  cutting  machine  invented  by 285, 369,370 

Coln6,  J.  P.,  glass-cutting  machine  invented  by 36^  370 

COLOMBIA,  UNITED  STATES  OF— 

iron  manuflchcture 85,86 

coal * 

Color  {tee  Ceramics ;  alto,  Glass). 

change  of^  in  glass,  under  the  action  of  light 317 

Coloring  matter:  vegetable  dye-stuffs  (tee  Forestry). 

Colorado  {tee  United  Svatee). 

Columbia,  District  of  {tee  United  States). 

Columbus,  Ohio- 
iron  and  steel  manufacture — 

mining  machinery ^ 

Compagnio  Anonyme  des  Cristalleries  et  Yerreries  Namuroises  (Namnr,  Belgium),  glass  table- 
ware, muslin  glass,  globes ^ 

Compagnie  Beige  (Brussels,  Belgium),  cars  and  locomotives ^ 

Compagnie  des  Cristalleries  de  Baccarat  (Baccarat,  Frances- 
glass 247^ 

wares  exported  to  United  States ^ 

imitated  in  United  States  in  pressed  glass ^ 

Compagnio  G4n6rale  des  Yerreries  de  la  Loire  et  du  BhAne  (Rive-de-Gier,  France) — 

pressed  and  cut  glass ^ 

colored  window-glass  and  cylinders 282, 345 

glass  bottles .' ^ 

Compain,P.M.  (Paris,  France),  mirrors *^ 

Compressed  coal,  fuel  {tee  Iron  and  Steel :  fuel ;  alto.  Fuel). 


index;  495 

Page. 
Congress  of  United  States  (tee  United  States). 

Conneoticnt  («m  United  States). 

Constantine,  a  department  of  Algeria  (tee  France:  colonies:  Algeria). 

"Continental  System "  of  Napoleon  I  stimnlated  cotton  caltore  in  Italy 468 

Contorier  (France),  decorator  of  porcelain 163 

Cookworthy,  William  (England),  promoter  of  ceramic  industry 120 

Cooper,  Hewitt,  &  Co.  (Trenton,  N.  J.),  steel  manoflEictnre 74 

Cooperage  (tee  Forestry). 
Copper  («M  Glass:  materials). 

Corbet,  Bichard,  Knigbt  Templar,  tiled  monument  in  Malvern  Priory  Church,  England 207 

Cork  (tee  Forestry). 

Corliss  engine,  manufactured  in  France 12 

Cornwall  (England) — 
ceramics — 
materials — 

kaolin 120 

clays  exirarted 184 

early  manufac  t  uro 120 

Corsica,  Island  of  (France) — 

iron  manufactoro 11 

cork  grown  in 401 

COTTON— 

[Note. — The  exhibit  of  raw  cotton  it  indexed  in  detail  under  the  titlet  of  the  eountriet 
named  below.    B^ereneet  to  cotton  manufacture  are  indexed  under  the  eubheading  Tex- 
tile Fabrics  under  the  titlet  of  the  eountriet  marked  by  an  cuteritk  {*)  : 
Afdca.  *Great  Britain  (and  *India),       Peru, 

Arabia,  Greece,  Portugal, 

^Argentine  Republic,  Hawaii,  Bussia, 

^Austria-Hungary,  Hayti,  *Spain, 

♦Beljrium,  *Italy,  Sweden, 

Brazil,  Japan,  *Switterland, 

*China,  Mexico,  Tunis, 

Denmark,  ^Netherlands,  ^United  States, 

Egypt.  Norway,  Venezuela, 

•France,  Paraguay,  "West  Indies.] 

^Germany,  Persia. 

classification  of  exhibits  (Group  Y,  Class  46) 434 

Report  ox  Cotton  Culture,  byP.MB.You»q 439-474 

writings  on  cotton  culture  and  statistics  referred  to 447, 472 

exhibits  of 435,450 

disappointing 435 

by  United  States  inadequate 435 

trade  in,  consumption 465, 471 

trade  affected  by  protective  legislation— 

in  Greece 448 

Switzerland 460 

civil  war  in  United  States,  1861-*65— 

in  Germany 470 

Great  Britain 108,470 

Russia 470 

Spain 467 

Europe  in  general  470 

ootton-seed 450 

oU 450 

cake 450 

English  efforts  to  secure  supply  independently  of  United  States  production 437, 438 

Tsrieties  produced — 

Ahmouni 443 

Bahli 443 

Bami6h 430 

Belledi 439 

Jumel 430,440 

Maho...  489,440 

Miskowi 443 

Nadnm 440 
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OOTTON-Continued— 
varietioB  produced— 

Nankin 430,489,444^445,447,448 

okra  crossed  with  cotton 430;  iM 

Peeler «4 

sea-island... 4H  436;  438, 441, 444, 445. 446, 447. 45<Me2 

Soadon 439 

SuraU 439.440 

upland 435, 430, 438, 441, 444, 445, 446;  447, 448. 458 

"wool" 445 

machinery  and  implements  used  in  cnltiyation 438,441,443,447,452,453,455,456,457 

labor-saving  appliances  not  used  in  India 438 

Egypt 441, 442;  443 

Italy 447 

United  States  (sea-islands) 446 

operatives- 
slave  labor  in  United  States 438 

West  Indies 438 

skilled  labor  unattainable  in  Egypt 441,443,451 

flayti 446 

India    438,451 

Italy 447 

South  America 451 

West  Indies 438 

methods  of  cnltiration 440-443,451-460 

rotation  of  crops 451, 452 

dangers  to  crop  fh)m  weather 449, 451,  4j3,  454, 4C 

diseases 458,462,463 

insects 449,452,463-465 

statistics- 
crops  of  United  States,  1848-'6l,  186&-78 478 

1841-78 473,474 

exports  of  United  States,  1841-78 473-474 

consumption  of  United  States,  1841-78 473,474 

acreage  cultivated  in  United  States,  1870-78 474 

imports  ofGreat  Britain  from  United  States,  1841-78 473.474 

Europe  from  United  States,  1841-78 473,474 

France  from  United  States,  1859-'63 4« 

prices  in  New  York,  1820-77 .  474 

French  commerce  in,  1859-'G3 4« 

imports  from  Great  Britain ^ 

exports  to  Great  Britain    <68 

sea-island  cotton  produced  in  United  States,  1805-78 ^ 

exports ^ 

home  consumption ^ 

consumption  of  cotton,  1877,  in  Europe ^^ 

Great  Britain <71 

India ! <71 

United  States *^ 

Cotton-growing  States  (iee  United  States :  Alabama,  Arkansas,  Florida,  Georgia,  Lonisiaaa,  Wt- 

sisaippi,  North  Carolina,  South  Carolina,  Tennessee,  and  Texas). 
CouiUet  (Belgium)— 

iron  and  steel  manufacture — 

locomotives ^ 

Couillet  Iron  Works  (CouiUet,  Belgium),  iron  products ** 

Courcelles  (Belgium) — 

glass  manufacture 80(^09 

Courland  {tee  Bussia :  provinces). 

Cowper  hot-blast  stove  for  iron  working * 

Coyen,M.A.  (Paris,  France),  glass  bottles ^ 

glass- working  tools ^ 

Crackling,  CraqtUle  («m  Ceramics;  aUo,  Glass). 
Cramplon  (Germany) — 

glass  manufacture ••       *^ 

Crapoix,  n.  (Paris,  France),  stained-glass  windows ^ 
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Creil  (France) — 

/aien«0  manufEiotare 154,102 

Cretea  (France)— 

glass  mannfocturo 266 

Cretin  (P.)  &  Co.  (Chagny,  France),  glaaa  bottles 271 

Creosot  (SaAnc-et- Loire,  France) — 

model  of  the  toTm 8 

iron  and  stool  monnfaotoie  at  (if «,  aUo,  Schneider  it  Co.) 7-0 

wages  of  operatives 103 

women  as  oiKjratlves 108 

Cristallerie  de  Clichy  (near  Paris,  Franco),  glass 247, 250-252 

process  of  manofactoiing  flint  glass 364 

Cristallerie  do  Pantin  (near  Paris,  France),  glass 247, 252-254 

Cristallerie  do  Sdvres  (Sdvres,  France),  ghiss 247,256 

Crockery  («m  Ceramics). 
Croismare  (France) — 

glass  manofactiiro 258 

Crouch  ware  (gee  Ceramics). 

Cryolite  {$ee  Glass:  materials). 

Crystal  (m«  Glass:  materials;  alto, Glass:  wares)— 

definition  of : 861 

Crystal  City  Plate-Glass  Worka— 

glass  mannfactnre 853 

Cnba  (iee  Spain:  colonics). 

Cnddapah  {tee  Great  Britain:  colonies:  India). 

(}nllett8,  broken  glass  (tee  G'ass:  materials). 

Cutlery  (»ee  Iron  and  Steel). 

Cutting  («ee  Glass:  machinery;  alto,  Machinery). 

Dakota  (see  United  States). 

Dalpasrrat  &  Lot  (Limoges,  France),  enamel  decoration 107 

Dames  (Dclgium) — 

early  iron  works  at 40 

Dampremy  (Belgium) — 

glass  manufhcture 801, 302 

Danlell  (A.  B.)  &  Son  (London,  England),  glass  ware,  blown  and  spun,  engrared  rases 285, 288 

Danks  furnace  (»ee  Iron  and  Steel;  aUo,  Machinery). 

Banks,  Samuel  (Cincinnati,  Ohio),  puddling  machine 7, 10, 41 

Dartout^  P.  (Paris,  France),  porcelain  flowers 174 

Danbr^e  (France),  experiments  in  glass  manufacture  — 310 

Day,  Lewis  F.  (England),  designer  on  porcelain 145 

dock  decorated  by 146* 

Day  Sl  Williams  (Kent,  Ohio),  window-glass  manufacturers 246 

De  Cente,  Juseph  (Vienna,  Austria),  porcelain  stoves  214* 

Deck,  T.  (Paris-Vaugirard,  France),  manufacturer  ot  faienee 166 

grand  medal  awarded  to 122,166 

De  Dordolot  (L.)  &  Co.  (Lodellnsart,  Belgium),  window  glass 302 

De  GraflT,  Victor  ( Anadol,  Ilussia),  writer  on  botany,  founder  and  director  of  School  of  Forestry, 

Anadol 422 

De  Granrut  Ain6,  A.  (Loivro,  France),  glass  bottles 271 

De  Granrut,  E.  (Maison-Bouge  Vouziers,  France),  glass  bottles 271 

Dehra  Doon  (India) — 

forest  school  for  native  subordinates 420 

DelaBeche,  book  on  "British  Pottery  and  Porcelain,"  referred  to 130 

De  la  Chapello  (E.)  &  Co.  (South  Brooklyn,  N.  Y.),  manufacture  of  tempered  glass  by  Bastie 

process ; 840 

Delaiaae  (Paris,  France),  tiles 213 

Belaplanche,  Eugene  (France),  sculptor  in  /atenee 164 

/atenee  vase  by 165 

Delaware  («ee  United  States). 
Delft  (Holland)— 

eorly  pottery  manufacture 118 

imitation  in  France 160 

Delfb  ware  («m  Ceramics). 

Delille  (M.)  4&Co.  (Aniche,  France),  sheet  and  window  glass 262 

32  P  E VOL  3 


498  INDEX. 

De  LuyneB,  Victor,  professor  at  the  Conservatoire  des  Arts  et  M6tier8  (Paria,  France),  experi- 
ments in  gloss  making S38 

Demidoff,  Prince  of  San  Donate  (Russia) — 

manufacturer  of  iron  and  steel 51,58,51 

exhibit  of  bars,  plates,  wire,  axles,  s^Tords,  chains,  prqjectllea,  etc 56 

Bcmyobns  (see  Gloss). 

Dcnain  and  Anzin  Works  (France),  iron  and  steel  pruducta 12 

DENMARK  {tee,  also,  Mden)— 
Ceiiamics— 

imports  from  Sweden IM 

exporta — 

materials  to  Sweden 184 

FOBBSTEY— 

forests- 
extent  of 410 

owned  by  tho  state 410 

proptietors  of  domains,  establishments,  etc 410 

commoners 410,411 

revenues  from 410 

administration — 

officers  and  functions 410,411,412 

legislation — 

restricting  cutting  of  wood 410 

divisionsof  forests    410 

providing  for  replanting 411 

penalties 411 

Tbktilb  Faukics— 

cotton  imports  from  Great  Britain 470 

Dennis  Vase ..; 237,274 

DenneUe,  C.  (Chevricr,  France),  porcelain  materials 178 

Deprez,  Jules,  manager  of  the  Vol-Saint-Lambert  Glass  Works,  Belgium 246 

Derby  (England)— 

porcelain  manufacture 120 

De  Soto,  Mo. — 

clay  for  fire-brick 327 

Deulin,  P^re,  F.  ( Jumet,  Belgium) ,  window  glass,  white,  stained,  colored 501 

Deville,  Sainte  Claire  (France),  chemist,  Inventor  of  apparatus  for  burning  petroleum  in  loco- 
motives   8S7 

Deviolaine  &  Co.  (Vauxrot,  France),  glass  bottles 270 

De  Wendel's  Iron  Works  (Alsace)  31,32 

iron  railway  sleepers 33 

Dewez,  M.  (Paris,  France),  glass  signs 267 

D'Huart  Fr6res  (Longwy,  France),  faience  manufacture.  158;  167, 168 

enamel  decoration 168 

D'Huart,  H.  (Longwy,  France),  manufacturer  of  enameled  porcelain 168 

Dhurwar(«ee Great  Britain:  colonies:  India). 

Didieijean  (Saint  Louis,  Mo.),  improvement  in  gas-burning  glass  ftimaces 364 

Didot  ( A.  F. )  &  Balonicie  (Paris,  France),  vitrified  and  enameled  photographs 873 

Dieppe  (France) — 

ceramic  matierials 184 

Dinapur  (India) — 

pottery  manu£sK)turo  1^ 

Disston  (Henry)  &  Sons  (Philadelphia,  Pa.),  saws W 

District  of  Columbia  {see  United  States). 

Domont,  Sauvageot,  &  Cfo.  (Paris,  France),  glass 2S7 

Donersmarkhiitte  Iron  and  Steel  Works  (Germany) ,. ^^ 

Dopter,  J.  (Paris,  France),  plate-glass,  etched,  painted,  stained,  etc 372 

Dorpat  (Russia)— 

glass  manufacture..  321 

Dortmund  Union  Iron  and  Steel  Works  (Germany) 30,97 

Douai  (France) — 

glass  manufacture  ..» ^ 

Douglas  Axe  Manufacturing  Company  (Boston,  Mass.),  axes,  edge  tools ^ 

Douglas,  W.  dc  B.  (Middletown,  Conn. ) ,  pumps,  hydrants,  hydraulic  rams,  etc ^ 
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Donlton  &  Co.  (Lambeth,  London,  England),  artpottoiy 131, 143, 144*,  145 

imitated  in  ^dia 146 

flre-reaiating  brick,  muffles,  retorts,  etc 225 

Donzy  (France) — 

glass  manofioctare 258 

Drayton,  experiments  in  glass  mann&cture 396 

Dresden  (Saxony,  Germany) — 

porcelain  manufacture 119 

glass  manufacture 340 

furnaces 855,356 

Breasler  Ed.  (Grablonz,  Bohemia,  Austria),  plate-glass  caskets,  fSanoy  articles,  imitation  Jewels  295 

Drying  ovens  (tee  Glass:  machinery:  ovens). 
Dublin  (Ireland) — 

"Mniiftrim — 

glass  collection 291 

Dudley,  Earl,  restored  Worcester  Cathedral,  England 203 

turquoise  blue  enamel  tea-set 140 

Dufisbury,  William  (Derby,  England),  porcelain  manufacturer 120 

Dunnachie,  James  (Glenboig,  Scotland),  director  of  the  Glonboig  Fire  Clay  Company 216 

paper  on  "  The  Manufacture  of  Fire  Bricks,"  read  before  the  British  Association,  quoted.  210-225 

I>u  Puy,  C.  M.  (Philadelphia),  iron  and  steel  manufacturing  process 65, 66 

Bunuid  (Paris,  France),  plate-glass  panel,  engraved  and  pointed 273 

Duro  Sc  Co.  (Folguera  de  Langano,  Spain),  iron  and  steel  manuftictnre 77, 78 

Duron,  H.  (Paris,  France),  enameled  porcelain 198 

Dnsseldorf  (Germany) — 

iron  and  steel  manufacture 30 

Dutch  {tee  Netherlands). 

Duties  {tee  Protective  legislation). 

Dwight,  John,  (Englxmd),  early  porcelain  manufacturer 119 

Early  English  style  {tee  Ceramics). 
EarUienware  {tee  Ceramics). 
ECUADOR^ 

iron  ore,  undeveloped 86 

Edinburgh  (Scothind)— 

ceramic  manufacture 220 

fkre-bricks 215.225 

glass  manufacture 282, 288 

Edisto  Island,  S.  C— 

sea-island  cotton 438 

^douard-Roulet,  S.  (Graville-Sainte-Honorine,  France),  glass  bottles 271 

EDUCATION— 

ABT  AFFLIID  TO  INDU8TBY— 

Austria— 

artsohoolfor  glass  workers,  St^inschSnau 373 

Great  Britain- 
Lambeth  (London)  Art  School •. .  - , .         143 

Leeds  School  of  China  Painting  131 

France- 
School  of  Fine  Arts,  Limoges 174,197 

India- 
School  of  Arts  of  Bombay 140 

Italy- 
Venice  and  Murano  Glass  Company 238, 307 

United  SUtes— 

pottery  schools  of  design 195 

Art  Training  School,  Philadelphia 246 

of  workingmen's  children  {tee  Operatives). 

FORBBTRT— 

France 898 

School  of  Forestry,  Nancy 392,430 

Sweden — 

Koyol  Forest  Institute,  Stockholm 405 

local  forest  schools 405,406 

Prussia- 
Forest  Academical  School,  Neustadt  417,418,430 
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Pftfei 
EDUCATION-^ontinued. 

FORESTUT— 

Bossia 418 

Forest  School,  Lissino 41W21 

inferior  local  schools 421 

schools  of  the  steppes 421,422 

Anadol 421,422 

Berdiansk 422 

MeikhaiDolskoe 422 

India 420,430 

school  for  native  snbordinates,  Dehra  Doon 429 

officers  educated  in  France  and  Germany 430 

Techxical— 

Belgium 37 

EGYPT— 

CBBAMICft— 

tiles 200 

inmosqnes 150 

imitated  in  Great  Britain 142 

imports  from  France 176 

COTTOX— 

exhibit 439.440 

first  introdnced  from  India 437 

American  seed  osed  441 

cultivation 430 

promoted  by  the  government 430 

a  government  monopoly 441 

method  of 44(M43 

ground,  character  required 440 

irrigation 440,442,443 

preparation... 440,441,442,443 

planting 440,443 

annually. 441 

triennially 440.441 

care  after  planting 442,443 

in  pruning  441 

picking  and  gathering 441 

depends  on  inundation  of  the  Nile 440,442 

operatives — 

TTork  performed  by 441 

ignorant  and  poor 441.43 

distiseof  improved  implements ..  441,442,443 

impossible  to  introduce  skilled  labor 451 

machines,  implements,  used  in  cultivating — 

generally  antiquated  and  inefficient 441, 442 

plows 440,441,442,443 

not  used  in  some  regions 441,442 

hoes 441,443 

spades ^ 

briehe  (planting  implement) *tt 

gins 441 

American 441 

pres.«»c8 441 

varieties  produced— 

Ahmonni , 443 

Bahll 443 

Bami6h  (cross  ^ith  the  okra) 439 

BeUedi 430 

Journal 439,440 

Maho 439,440 

Miskawi 443 

Nankin ^ 

sea-island 441,450 

Soudon ^ 

Sumta 439.440 
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EGYPT— Continued. 
Cotton— 

prodaction 439 

per  acre 441 

limited  by  government  monopoly 441 

decroaaing 442 

exporta 442,470,471 

to  France,  via  England , 466 

tmporta — 

from  Malta 439 

manufactured  goods  from  Great  Britain 470, 471 

home  consumption 471 

Glas»— 

ancieikt  glass  irare  reproduced  in  Italy 307 

designs  imitated  in  Great  Britain 235 

Eichom  (Sweden),  inventor  of  process  for  preparing  peat  (kuUorf) 409 

Eisen  und  StaLlgewerkschaft  (Eibiswald,  Austria),  circular  and  band  saws 45 

Ekman,  Gustaf  (Sweden),  iron-master 60 

Elba  (tee  Italy:  provinces). 

Emperor  Ferdinand  Kailway  Company  (Austria),  steel  boilers 44 

Employers  {tee  Operatives). 
lUiamels  (tee  Ceramics;  alto.  Glass). 
Engines  {tee  Iron  and  Steel;  alto,  Machinery). 
England,  English  (tee  Great  Britain). 
Engraving  («ee  Ceramics;  alto,  Glass). 
En;rTaving  wheel  {tee  Glass:  machinery). 
Epinac  (France) — 

glass  manufacture 271 

Ezndt,  Bemhard,  court  potter,  Vienna,  Austria 213 

porcelain  tile  stoves 218 

Ernie  (Paris,  France),  gLiss  toilet-boxes,  vases,  etc.,  enameled,  gilded 265 

Erzberg  iron  mountain  (Austria)    45 

Eep^rance  Iron  Works  (Li^ge,  Belgium),  sheet-iron  exhibited 39 

processes  employed 41 

Essen  (Bhcnish  Prussia^  Germany) — 

steel  works  of  Baron  Krupp  at 30, 32, 33, 96 

Esthonia  {tee  Russia:  provinces). 
Eston  (England) — 

steel  manufacture  at ]C 

Etching  (Me  Ceramics;  alto,  Glass). 

Etruria  Pottery  Works  {tee  Stokc-upon-Trent ;  alto,  Wedgwood). 

Etruscans,  ceramic  works  of,  imitated  in  Great  Britain 138 

glass  works  of,  imitated  in  France 273 

Great  Britain 283 

Eucalyptus,  Tasmanian  blue-gum  tree  (tee,  alto.  Forestry)— 

publications  on  its  properties,  cited 416 

Evans,  E.  P.,  manager  Boyal  Porcelain  Works,  Worcester,  England 139 

Exhibitions  {see  International  Exhibitions). 

Fagersta  Iron  Works  (Sweden) 61 

Faience  («ee  Ceramics). 

Faierieerie  de  Oien  (Gien,  France,  /atenee  manufactures 166, 167 

provision  for  the  welfare  of  operatives 167 

Fains  (France) — 

glass  manufacture 257 

Fairbanks  (E.  ScT.)  &Co.  (Saint  Johnsbury,  Vt),  scales 66 

Falkman,  L.  B.,  genend  director  of  the  survey  bureau,  Sweden,  writings  on  the  use  of  peat, 

referred  to 408 

Fay  (J.  A.)  &  Co.  (Cincinnati,  O.),  wood- working  machinery 67 

Feil,  manufacturer  of  optical  glass 243, 338 

experiments  in  glass-making  338 

Fibrous  plants  grown  in  India 430 

Field  (A.)  &  Sons  (Taunton,  Mass.),  tacks,  nails 67 

Fyi  {tee  Great  Britain:  colonies). 
Finland  {tee  Russia:  provinces). 
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Fire-brickB  (see  CeramicB;  also,  Glass). 

Fishing,  under  the  control  of  forest  mlministration,  in  France 397 

Flamm  (France),  inventor  of  gas  furnace 356 

Flatt^^ning  ovens  («e«  Glass:  machinery:  ovens). 

Flaudrin,  decorator  of  the  Church  of  St.  Vincent  de  Paul,  Paris 1(B 

Flavorlne,  exhibit  of 395 

Flaxman,  John  (England),  vaso  modeled  by 142 

his  illustrations  of  Homer  engraved  on  glass 236 

Flemish  ware  (see  Ceramics). 
Flint  glass  (see,  also,  Glass:  wares). 

definition  of 361 

composition  of 311 

Fllntstono  (see  Glass:  materials). 
Flon>fl*e  (Belgium)— 

glass  manufacture 800,829 

floronce  (Italy)— 

early  manufacture  of  porcelain 118 

Florida  (see  United  States). 
Folguera  de  Langano  (Spain)— 

iron  manufacture 77,78 

Fontainebleau  (France) — 

porcelain  manufacture 152 

Forg6s-les-£aux  (France) — 

potter's  clay 328 

FOKESTRY— 

[Note.— 77i«  forestry  exhibit  is  indexed  in  detail  under  the  titles  of  the  countries  regf' 
sented,  viz: 

Austria-Hungary.  Germany  (and  states  of),        Portugal, 

Belgium,  Great  Britain  (colonies  of),     Bussia  (and  provinces), 

China  Italy,  Spain, 

Denmark,  Japan,  Sweden, 

France  (and  colonies),       Norway,  United  States. 

See^  also,  Cotton,  Education,  Fuel,  Machinery.] 

classification  of  exhibits  (Group  V,  Class  44) 390 

Report  ON  FORESTBY,  by  F.  P.  Baker 38SM81 

at  Vienna  Exx>osition,  1873,  by  Pr.  John  A.  Warder,  referred  to 391 

"Forest  Conservancy  in  India,"  by  Dr.  George  C.  M.  Bird  wood,  quoted 425, 427-431 

writings  on  forestry,  etc.,  referred  to 391,396,402,403,408,410,416 

illustration  to  the  report — 

Plate  XVHT,  Pavilion  of  the  French  Administration  of  Forests  In  the  Trocadfiro 389* 

description  of 882,333 

exhibit  of 391,39M06 

by  United  States  inadequate <23 

ignorance  on  the  sul\)ect  in  the  United  States 391, 882, 423, 424 

destruction  of  forests  in  United  States 392,423 

protective  and  remedial  measures  in  United  States 382, 423,^ 

woods  produced — 

acacia 416 

alder 395,388,413 

ash 395,398,413,415,416 

aspen 898 

babul 431 

bass 385 

beech 398,413 

birch 893,395,398,414 

caoutchouc 430 

cedar 395,415,416 

celtia 395 

cherry 385 

chestnut 398,402,413 

cinchona 430 

cork 894,400,401,403,413,415 

ebony 395 

elm 395^388,415 

eucalyptus 413^  41* 
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3BBSTBY-<^ntinaed. 
woods  produced — 

flr 304,898 

hemlock 413 

hickory 305 

juniper 394,413,416 

lac 430 

larch 394,398 

lemon 416 

locust 395,415 

lote 398 

magnolia 395 

mahogany 395 

maple 395,398 

master 415 

molberry 468 

oak 383,895,398,402,413,414,415,416,417 

oUve 415,416,468 

pine 894,895,898,403,412,413,414.415,416 

pistachio 416 

poplar 394,396 

ruinous  trees 393 

sAl 430 

sissa  430 

spruce 895 

teak    427,431 

th^ja 415,416 

walnut 895,398,413 

willow 395,398 

yew 394 

seen 415,416 

legislation  and  administration- 
Algeria 415,416 

Denmark 410-412 

Franco 396,401 

India 427-431 

Portugal 412 

Prussia 417,418 

Spain..... 413,414 

Sweden l 404,405 

United  States 423,424 

education  of  foresters- 
France 392,398,430 

India 420,430 

Prussia 417,418,430 

Bussia 418-422 

Sweden 405,406 

manufactures  and  uses- 
building  and  materials 400,402,406,407,415,416 

cabinetmaking,  furniture 400,402,415,416 

coloring  matter 415 

lampblack ' 407 

Spanish  black 401 

cooperage 407,416 

corks 400.401,403,415 

fencing 406 

fuel 400,403,406,407 

charcoal 400,403,406 

peat 407,409 

gun  stocks 402 

potash  (Me,  alto.  Glass:  materials) 403 

props  for  mines,  piles,  telegraph  poles,  etc 400,410 

railroad  material 400,407,416,427,428 

resinous  products 403.407 

ship-building 400,401,406.407 


504 


INDEX. 


FORESTRY— Continuod^ 
manafactore  and  uses  of— 

tanning  materials 403,407,415,418^417 

utensils 400,402,407 

wheelwright's  materials 400,402,415,416 

wicker  work 400 

machinery — 

working  cork 401 

preparing  peat  — 40^400 

Fortnum,  Drury  (England),  report  on  pottery  at  the  London  International  Exhibition,  1871, 

quoted 150 

Foster  (EngLmd),  painter  on  porcelain 134 

Fourcault,  Frison.  &  Co.  (Dampremy,  Belgium),  glass  cylinders  and  sheets 301 

Fox,  Sampson,  manager  Leeds  Forge  Company  (England),  inventor  corrugated  flue  for  boilers. .        21 
Foyt  Frdres  &  Lemaire  (N.)  (Aniche,  France),  glass  cylinders 281 


FRANCE  {»ee,  alto,  Aniche, 

Anzin, 
Aries, 

AuberviUiers, 
Baccarat, 
Barbast, 
Bayenx, 
Beaurais, 
Berry, 
Bess^ges, 
Blauzy, 
Bordeaux, 
Bourdoux, 
CbiUons, 
Channy, 
Chovrier, 
Choisy-le-Roi, 
Cirey, 

Clairefontaine, 
Clairey, 
Clichy, 
CoUobridres, 
CreO, 
Creteil, 
Creusot, 
Croismare, 


Douai, 

Douzy, 

Epinac, 

Fains. 

Fontaineblean, 

Forges-les-Eaux, 

Fresnes, 

Garde  Freinet, 

Gast, 

Glen. 

GrAu, 

Havre, 

Jeumont, 

Leroux, 

LiUe, 

Limoges, 

Longchamps, 

Longwy, 

Lonrvhes, 

Lourroil, 

Lyons, 

Marseilles, 

Megin, 

Hon  tceau-los-Mines, 

Montei-au, 

Monti  ucon. 


Moustiers, 

Nancy, 

Nevers, 

Oiron, 

Pantin, 

Paris, 

Portieux, 

Recqnignies, 

Rive^le-Gior, 

Rouen, 

Saint-Amaud-lesEsnx, 

Saint-Chamond, 

Saint-Cloud, 

Saint-Denis, 

Saint-Gobain, 

Sa  int-  Joseph-de-Bourget, 

Saint-Just, 

Saint-Yrleix, 

Sdvrcs, 

Sireuil, 

Terre-Noire, 

Vauxrot, 

Verrillo, 

Vieillo-Loye. 

Vigen, 

Yincennes). 


Dieppe, 

support  of  the  Exi>oaition  by  the  Government  of 

people  of ^ 

governmental  encouragement  of  railroad  building 

forestry S93, 

Cebauics— 

exhibit 153-1 

list  of  exhibitors 154-1 

collections — 

Ceramic  Museum,  Sevres 119^152,1* 

rise  and  growth  of  the  industry — 

eaily  manufacture  of  Sfivres  ware 119,1 

encouraged  by  Louis  XV 1- 

Napoleon  I 

governmental  encouragement — 

national  works  at  Sdvres 120, 152,  * 

instruction  in  design  and  decoration — 

School  of  Fine  Arts  applied  to  Industry,  Limoges 174, 

prizes  for  original  designs 

articles  manufactured — 

fancy  articles,  flowers,  dress  ornaments,  bracelets,  etc 152, 170, 174, 

art  objects —  • 

vases,  jars,  candlesticks 103, 104, 165, 100. 168, 170, 171, 172, !»?.  1^ 

vases,  plaques,  etc.,  mounted  in  metal 152  '?^  17^  ^'^ 
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CB— Contfaraed. 

articles  maimfiEMtiired— 
artolvlecto— 

carved  wood 152,170,171 

sculptnro,  statuary 164,168 

table  and  toOet  sets,  trays 154, 1«3, 165, 166, 168, 168, 170 

plaques,  panels,  slabs 102,163,104,166,168,170,172,173,197 

architectural  objects,  monuments,  moldings 162, 168 

domestic  utensils,  mugs,  jugs,  culinary  articles 169,175 

chemist's  articles 175 

tiles 175,102,208,209 

enameled  out-door  iron  fiimiture,  vaaea,  etc 198, 199 

iron  signs,  name  plates  199 

stove  tiles 213 

decoration t 152,153 

transfer  printing 154,166,169 

photographs 172 

painting 154,163,160,169,170,172,173,197 

underglaze 154,172,173 

enamel 154,162,164,106,167-160,170,171,173,174,176.196-199 

on  metal 170,197,108,199 

on  lava 168,169 

color .154,162,163,164,105,166,168,169,170,172,173,174 

gilding 162,173 

molding  in  reUef 154.162,169 

gro/Uo 162 

pdte-mrpdU '. 163,165,170 

pdte  rupportSe 163 

perforated  work 163 

doitonrU 166 

eraqueU 166,168,170 

bsiitations  of  foreign  wares — 

Indian 150 

Persian 106 

Chinese 166,168,170,173 

Japanese 166,167,170,171,173,174 

Italian 166,173 

^Xkiitations  of  ancient  wares 154,166,168,173 

Henrin ..-• 173,174 

Limoges 197 

Nevers 154,173 

Rouon 154,166,173 

Beauvais 154 

Lyons 154 

Moustiers 154,166,170,173 

Deia 166 

Marseilles 166 

Xeiderviller 166 

Palissy 171,172 

Sevres 172,173 

Saxon 173 

^^felse  trade-marks  used — 

in  imitation  of  foreign  wares 173 

ancient  wares 172 


porcelain    120,152,153,163,165,170,172 

faXenee 152,153,154,102,163,164,166,167,160,170,171,172,173 

SAvros 152,163,166 

mi^olica 154 

stoneware 154 

terracotta 162 

rice  porcelain 163 

ivory  iwrcelain 163 

soft  porcelain  ipdte  tendre) 103,172 

enamels  on  lava 108;  109 

earthenware  {terre  dc  pipe) 169 
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CBBAiacft— 
warea — 

nacreooB  porcelain 171 

Pallwy 171,172 

Henri  n(/afenc«d*Oiron) 173,174 

paste 168, 164, 1«3, 185, 166^176 

ivory IW 

Blip 185,170 

glaze 153, 154, 163, 1»,  171 

nacreous 171 

processes  of  manafactar«»— 

of  porcelain 153,164,171,172,171 

faXence 136,153,166,189,173,174 

dabs,  plaques 162 

enamels : 187,169,178,187,188 

transferring  photographa 172 

pdU-mr-pdte ]36neit 

by  machinery 153,182,167 

hand 185 

fine  work 185,172 

ovens 162,167,168,172,173 

production IK 

of  porcelain 153,170 

faXenes 154,162,166,167,188 

tUes 175 

porcelain  materials 176 

materials  used  in  manufAotore 152, 178,185 

kaolin 120,163,154,167,176 

flint 153 

porcelain  earth 153 

sand 153,153,178 

feldspar 153,154,167,176 

day 168,154,164,167,184,328 

marl 153 

lead 153 

borocic  acid 153 

oxide  of  tin 153 

tova 188,168 

of  enamels " 171|178 

exports — 

to  Austria 1*7 

Japan 158,154,188 

Belgium 165^173 

Netherlands 175 

Great  Britain 175,187 

Algeria 175 

Egypt 175 

BrazU 175 

United  States 176,191,182,187 

imports— 

from  Great  Britain... i 158,164,188,184 

operatives — 

number  employed 158,154^162,187,171 

women  and  children 154 

providon  for  the  wdikre  of 187 

wages 171 

COTTOll— 

consumption ^ 

exports ^ 

to  Great  Britain 488;  467 

Switzerland 487,468 

Netherlands 467 

Italy 467 

Spain 467 

Austria 467 
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BANCS— Continned. 

COTTOK— 

imports 465, 4G6 

fh>m  United  States 466,466 

Great  Britain 466,466,467 

Brazil 466 

Egypt 406 

India 466,467 

FOBBaTBT— 

exhibit 392-394 

hy  the  government 392-394 

chAlet  of  the  Administration  des  For^ts 389*,  392, 393 

PavUlon  des  Gardes 393 

by  individuals 392,394 

ol^ects  exhibited— 
collections — 

geology 392 

entomology 392,393 

quadrupeds 393 

birds 393 

growing  trees 393 

seeds 393 

woods,  ornamental 394 

woods  for  construction 892, 394 

models,  plans,  views — 

reforesting  mountains 392 

retaining  hillsides 892,393 

transportation  of  timber 393 

forest  plantations 393 

cheese  Deuitories 393 

implements  of  forestry 398 

wooden  ol^jects,  tanks 394 

cork 394 

woods  produced,  varieties  of 392,393 

classification 398,399 

alder 898 

ash 398 

aspen : 898 

beech 398 

birch 393,398. 

chestnut 898 

cork 894,400,401 

elm 398 

flr 898 

fhdt  trees 398 

larch 398 

lote 398 

maple 398 

oak 893,398 

pine 894,398 

poplar 894 

resinous : 393 

walnut 898 

willow 398 

administration  and  legislation 896-399 

protecting  forests  from  destruction 396-399 

by  fires 429 

penalties 808,399 

custodians  under  Louis  XIY 397 

Bepnblic,  Fimt  Empire,  etc 397 

modem:  Administration  des  ForMs ..892,894,897,398 

education  of:  forestry  schools 392, 398 

at  Nancy 480 

pay  of 397 

ftmctions  of 897,898 

Department  of  Forests 392,397,424,425 
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PBAXCE— Continued. 

FOBESmT— 

foro«t»— 

extent  of 890,400 

provision  to  inct'ease 30 

belonging  to  the  state 400 

comnmnes,  institatiotiB,  etc 400 

individoals 400 

production 400 

oonsomption 400 

imports 400 

firom  Algeria 400,401,417 

Belgium 401 

Corsica 401 

Germany 401 

Italy 401 

Norway 401 

Spam  401 

Sweden 401 

ezx>orts 401 

manufactures  and  uses 404 

musical  instruments 304 

building  materials    400 

fuel 400 

lailways 40O 

oorks 400,401 

manufactured  by  hand '. 401 

machinery 401 

wine  casks,  tanks  394 

GLAB8— 

exhibits 229,234,235,244,247-273 

varieties  of  products 234^  235 

styles  and  designs — 

Arabian 257,264,1 

Bohemian 248,251,! 

English 2^7 

Etruscan.  289,273 

Grecian 

Japanese 249,251,1 

Persian 250,252,253,264,! 

Roman 

Venetian 251, 250, 257, 2«5,! 

excellence  of 

first  use  in  •windows 

early  painted  windows  in  churches 

prices 280,333,! 

ornamentation — 

cutting 247, 248, 240, 250, 251, 252, 258, 255, 256, 257, 258^202, 263, 204, 268, 280,; 

in  relief 252,253,254,256,257,: 

intaglio 

silhouette  patterns 

etching 248, 240, 251, 2.>4, 207,209,271, 272,2^ 

by  acid,  by  hand 248,255,201,206,272,3^ 

transfer  from  printed  paper 250, 255, 26^  266, 273, 57) 

engraving 248, 240, 250, 251, 253, 254, 256, 261, 202, 263, 264, 265, 260, 207, 271, 270, 339, 3^^ 

bywheels 248,255,273,37^ 

colors  .  .247, 248, 240, 250, 251, 252, 254, 250, 258, 200, 201, 202, 203, 200. 208, 200. 271, 280, 304, 339, 2SO 

gilding  240,252,253,254,255,250,258,201,204,263,2^7 

silvering 254, 255, 250, 200. 202-204, 266, 267, 35^ 

in  combination 250, 251, 262, 253, 250, 257, 261, 205, 26^  ^ 

layers,  cut  through  like  cameos 250, 251, 23(^  2<^ 

from  metallic  flakes 251,253,263,^ 

aventurlne 252,253,236,2^ 

staining  for  windows 271, 272, 273 

enamels 248, 240, 250, 251, 262, 263, 264. 255, 257, 204, 206, 206, 207, 268-270, 2?2, 273, 2B 
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omamentatioxi — 

moaaics 269 

moantingln  motala 24^,250,251,253,255,256,257,264.285,266 

depolisbing 248,240,251,253,254,256,257,261,202,263,204,206,269,271,339 

twigting,  knotting,  bending ^ 248,249,250,251,253,257 

indenting 249 

span  tlirends 249,257 

flHgree 250,251,252,256 

crackling 251,252,256 

painting 251,254,257,258,201,265,269,272 

powdered 251, 261 

oxidised  coating  or  lining 252, 253. 260 

imbedding  objects 252, 253, 206 

Incrnetation 254,255,257,265,260 

mling  in  lines 267 

articles  monafheturGd — 

decorative  objects,  statuary,  monoments 247, 249, 264 

vases,  urns,  dishes,  goblets,  decanters,  bowls 247, 248 

249, 250, 261, 252, 253, 254, 255, 256, 257, 258, 204, 205, 200, 209, 273. 339 

chandeliers,  candelabra 248, 249, 253. 255, 250 

caskets,  toilet-boxes 248,249,251,253.203,204,205,266 

fancy  articles,  paper  weights,  chessmen 248, 252, 253, 255, 202, 204, 266 

table  wares 249, 254, 250, 257, 258, 205, 200, 339 

furniture,  tables,  flower-stands 249, 252, 202, 203, 204 

lamps,  lanterns 249,251,254.257,205,200 

baskets 251,256 

bottles  (ornamental) 249,251.253,254,258 

bottles,  demijohns,  carboys ^.  254, 258, 201, 270, 271, 300 

imitation  Jewels,  beads 252, 209 

reflectors 254,258 

mirrors    259, 20:-204, 200 

globes 254,206 

candlestickA 254, 266 

cheniist's  ware,  Jars,  stills,  flasks,  funnels 257, 258, 269, 270, 339 

deck-lights,  bull's  eyes,  roof-covering 259,200,209 

comigaUtl  window  panels,  etc 259, 201 

tiles  fur  rooflug 259,200,201,207 

«.       slabs  for  flooring,  carriage-ways,  etc 200 

light-lioune  apparatus,  lenses,  rings 200, 209 

door-plates,  signs 200, 207 

c>liml«rs 200,201,202,207,209 

cUxjk  diiils .201, 267, 268, 209 

shades '. 202, 352 

frames  for  mirrors  and  pictures 203, 206 

plaques,  panels 266, 267, 269, 272, 273 

mosaics 269 

optical  objects,  spectacles 269 

tubes  for  levels,  gauges,  thermometers,  etc 269 

"^ares — 

clossiflcation  of 234, 235 

orjstal  (flint) 247, 248, 249, 251, 252. 253, 254, 256, 257, 258, 264, 265, 267, 274, 290, 361, 362 

d(*tinitionof 861 

muslin 248,240,250,251,252,253,257,268 

blown  248,249,250,251,252,250,254,250,257,260,264 

"metal"  of » 249,252 

definition  of 235 

pressed 255,257,258,267 

molded 255,259,260 

plate 259,200,263,204,266,267,271,272,273,328,329 

cast 259,260 

dovitrifled 260 

window 261,262,267,271,301,345 

spun 269 
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FOBJtBTBT— 

foroftts — 

extent  of 899,400 

provision  to  inci'eaAe 308 

belonging  to  the  state 400 

communes,  institutiohs,  etc 400 

individuals 400 

production 400 

consumption 400 

imports 400 

from  Algeria 400,401,417 

Belgium   401 

Corsica 401 

Germany 401 

Italy 401 

Norway 401 

Spain  ..  401 

Sweden 401 

exports 401 

manufactures  and  uses 404 

musical  instruments 3SH 

building  materials    40O 

fuel   400 

railways 40O 

oorks 400,401 

manufactured  by  hand *. 401 

machinery 401 

wine  casks,  tanks  3^ 

GLA86— 

exhibits 229,234,235,244,247-273 

Torioties  of  products 23i  23S 

styles  and  designs — 

Arabian 257,2M,25& 

Bohemian 248,251,25^ 

English 2^7 

Etruscan 288,2T3 

Grecian 

Japanese 249,251,J 

Persian 250,252,253,264,! 

Roman 

Venetian 251,256,257,265,268,! 

excellence  of 288,i 

first  use  in -windows 

early  painted  windows  in  churches 

prices 280,333,! 

ornamentation — 

cutting 247,248,240,250,351,252,253,255,256,257,258,202,263,264,266,288,; 

in  relief 252,253,254,256,257,! 

intaglio  

silhouette  patterns 

etching 248,249,251,254,207.209,271,272,2^ 

by  acid,  by  hand 248,255,201,266,272,35^ 

transfer  from  printed  paper 250, 255, 265, 266, 273, 3^^ 

engraving 248. 249, 250, 251, 253, 254, 256, 261, 202, 263, 264, 265, 266, 267, 271, 276, 339, 2f^ 

bywheels 248,255,273,370 

colors  .  .247, 248, 249, 250, 251, 252, 254, 250, 258, 200, 201, 202, 203, 200. 2C8, 209, 271, 289, 304, 330,  ^SO 

gild  ing  249, 252, 233, 254, 255, 250, 258, 201, 264, 263, 2^^ 

silvering 254, 255, 259, 2C0. 202-204,266,267,  35^ 

in  combination 250, 251, 252, 253, 256, 257, 261, 205, 20^  ^ 

layers,  cut  through  like  cameos 250, 254, 25C,  26» 

fh)m  metallic  flakes 251, 252, 253, 2«5 

aventurine 252,253,256,360 

staining  for  windows..  271,272,273 

enamels 248, 249, 250, 261, 252, 253, 264. 255, 257, 264, 265, 206, 267, 268-270, 272, 273, 20 
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onuuDcntatioxi — 

mosaics 269 

moontingin  motals 24^  250, 251, 253, 255, 25C,  257, 264, 265, 2«6 

depolishing 248, 240, 251, 253, 254, 256, 257, 261, 262, 263, 264, 266, 269, 271, 330 

twigting,  knotting,  bending ^ 248, 240, 250, 251, 253, 257 

indenting 240 

span  tUreods 240,257 

filigree 250,251,252,256 

crackling 251,252,256 

painting 251,254,257,258,261,265,260,272 

powdered 251, 261 

oxidized  coating  or  lining 252, 253. 260 

imbedding  objects 252,253,266 

incrustation 254,255,257,265,260 

ml ing  in  lines 267 

articles  monnfactured — 

decorative  objects,  statuary,  monuments 247, 249, 264 

vases,  urns,  dishes,  goblets,  decanters,  bowls 247, 248 

240, 250, 251, 252, 253, 254, 255, 256, 257, 258, 204, 265, 266, 269, 273, 330 

chandeliers,  candelabra .  248, 249, 253, 255, 256 

caskets,  toilet-boxes 248,240,251,253,203,204,265,266 

fancy  articles,  paper  weights,  chessmen 248, 252, 253, 255, 262, 264, 266 

tablewares 240, 2W,  250, 257, 258, 265, 266, 339 

furniture,  tables,  flower-stands 240, 252, 262, 263, 264 

lamps,  lanterns 240,251,254,257,265,266 

baskets 251, 256 

bottles  (ornamental) 249,251,253,254,258 

bottle^  demijohns,  carboys ^.  254, 258, 261, 270, 271, 360 

imitation  Jewels,  beads 252, 260 

reflectors 254,258 

mirrors 250,26.-264,266 

globes 254, 266 

candlesticks 254, 266 

chemist's  ware,  Jars,  stills,  flasks,  funnels 257, 258, 269, 270, 339 

deck-li^tlits,  bull's  eyes,  roof-covering 250,260,260 

corrugattnl  window  panels,  etc 250, 261 

tfles  for  roofiug 259,260,261,267 

h       slabs  for  Hooiing,  carriage-ways,  etc 260 

light-liouse  apparatus,  lenses,  rings 260, 269 

door-plates,  signs 260, 267 

cylinders 260,261,262,267,269 

clock  dials 261, 267, 268, 269 

sha4les * 262, 352 

frames  fur  mirrors  and  pictures 263, 266 

plaq  u  cs,  panels 2C6. 267, 269, 272, 273 

mosaics 269 

optical  objects,  Ri>ectacles 260 

tubes  for  levels,  gauges,  thermometers,  etc 260 

"^ares— 

classification  of 234,235 

crystal  (flint) 247, 248, 240, 251, 252, 253, 254, 256, 257, 258, 264, 265, 207, 274, 290, 361, 862 

definition  of 361 

muslin 248,249,250,251,252,253,257,268 

blown 248,249,260,251,252,253,254,250,257,260,264 

"metal"  of * 249,252 

definition  of 235 

pressed 255,257,258,267 

molded 255,269,260 

pkte 259,260,263,264,266,267,271,272,273,328,320 

cast 250,260 

dovitrified 260 

wfaidow 261,262,267,271,301,345 

spun 260 
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rolled W 

tempered,  toughened 337-440 

lime 374 

production 235^270,329^345,3511 

exports 235^359 

importa  of  American  pressed  glass  pravented  by  tariff ...       2S5 

church  windows  from  Belginm 308 

materials 382;8IB 

processes — 

blowing 845 

in  molds 251,270,371 

oxidizing 251,258,260 

cutting 256 

coloring 280^278 

silvering 260,20^268 

powdering 281 

etching  by  printed  pai>er  transfers 265^266,270,273 

hydrofluoric  acid 256,271,272,278 

ink 278 

enameling 288-270 

polishing  platO'glaas 332 

machinery — 

worked  by  hand '. 270 

power — 

hydraulic 255 

steam 255,270 

engraving 297 

by  the  wheel 255 

sandblast 255 

for  cutting  glass 869 

for  pressing  glass K5 

grinding  mills 268 

ftimaoes 258,347,358,364,366 

Siemens .^ 255 

BoBtius * 2S5 

I>ortable,  for  baking  china  and  glass 268 

melting 268,269,27.0,354,856 

Ponsard 270 

flattening 348,S« 

gas 352,353 

annealing 354 

materials — 

sand :..... 318 

fuel  used.  847 

coal  255,258,270 

wood 258 

gas 270,352,353,354,358 

coke 354 

petroleum 357 

ojieratives — 

number  employed 2315,256,270 

work  perlbrmed  by 258, 364, 865 

provision  for  the  welfEO^of 270 

women  and  children  as 270 

Iron  and  Steel— 

exhibit ft-15.58 

special  pavilions » 7,10,/ronlitpieet 

production 6,6 

ores 8,9,10,11,13,14,28,* 

iron 6, 8, 10.  HIS,  87, « 

steel 6^8,»,10,14,1^W,« 


^ 
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RAXCE— ContinuecL 

IBOH  AMD  StBZI/— 

fiiel  used  in  Tnapnlhctore— 

cool 8,10.12,14.28,98 

bnqneto 14,90 

ooke 10,11,12,14,98 

charcoal 11,12,14 

raflroadB  in  connection  with  iron  and  steel  work! 8,10 

general,  in  France 1 5, 98 

mannfactoree — 
iron^ 

crude  and  pig 0,10,11,12,28 

merchant 11,15 

wToaght 12 

galvanized 9 

castings 0, 9 

ferro-manganeso 10, 12 

ferro-Hiliciom 10 

spiegeleisen 10, 12 

chrome '  12 

steel 6, 7, 9 

cast,  ingots,  etc 7,9,11 

chrome 1.  12 

displacing  iron 13, 14, 15 

engineering  constructions — 

bridges 8 

mines 8, 12 

buildings 8 

ship-building 8 

machinery 7,12,13,58 

steam-hammers 7, 10, 13,  frontUpieee 

engines 9,12 

marine 7 

locomotives 7,8,11,12 

boilers 7,8 

pumping 12 

agricultural .^ 12,13,22,44 

beet-root  sugar ' 12 

field  trials  of 13 

mining 12 

wood- working 13 

textile 13 

railroad  material 10 

rails 1 8,7,8,9,11,12,14,98 

wheels,  axles,  etc 7, 9, 11, 12 

springs • 10,11 

<Mn 11 

armor  plates 7,8,11 

cannon 9,10,11,12 

projectiles 9,10,11 

sbipwrighting,  shafts,  propellen 7,10,11 

hardware,  chains 9 

stoves,  utensils 13 

tools,  saws 11,12,13,19 

cutlery 13,19 

bars,  beams,  sheets,  pipes,  wire 8,7,9,10,11,12,13,15 

machine  tools 13 

manufacturing  processes — 

dephosphorizing  iron 8 

Terre-Noire  steel  casting 9, 18 

Bessemer 8,9,10,13.15 

Siemens-Cowper 10 

Siemens-liartin * 7,8,9,10,11,15 

Siemens-Martin-Pemot 11 
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FRA2^CE— Continned. 

IBON  AXD  STEKI/— 

xDAnu&ctariog  proceaaea — 
famacea— 

puddling 1(I;1J 

Crampton  roTolvlng 12 

Banks 7,8 

reheating 10 

Ponsard 10 

Peraot 11 

hot  blaat — 

Cowper 8 

Neilaon 13 

Whitwell 8;U 

machinery — 

for  rolling  nulla 9tlO,U 

machine  shopa 

decUnein  pricea 86 

exi>ortB — 

ore 14 

coal U 

briqneta 80 

iron  and  steel  prodncta 15 

importa — 

oreafrom  Corsica  11 

Algeria 12,13,68 

Italy 12,88 

Spain 12,13,14,77,68 

Elba  13 

Germany 13 

Belgium 13,42 

coal 14,98 

from  Belgium 14,42 

England 14 

Germany 14 

Wales 15 

pig-iron 90 

atatistics — 

iron  and  ateel  production 5,  G,  14, 13 

ores,  exports  and  imports 13,14 

coal  production 14 

industry  affected  by  war  with  Germany,  1870-71 26,27,07,98 

loss  of  Alsace  and  Lorraine 26,27,34,33 

payment  of  war  indemnity 28,98 

competition  from  Germany 84,35 

protective  legislation ' 90^  W,  08 

operatives — 

wages 92,103,104 

day's  labor 98,104 

women  as .  103,108 

children  aa 103,104 

disadvantages — 

ores,  impure 98 

coal,  impure 98 

costly  transportation 98 

Textile  Fabrics— 
cotton- 
manufacture 465 

excellence  of  designs 465 

exports 465,466 

to  Algeria 465 

Great  Britain 465 

United  Statea 465 

trade  in,  in  the  fifteenth  century 465 
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IKOB— Continned. 
COLONIES- 
ALGERIA  (fM,  aho,  Al;i^cni,  Bono,  Philippovino)— 
Cbraxicb— 
imports- 
tiles  fttrni  Fnmoe  176 

Cotton— 

exhibit 445 

fhrai  Oran 445 

Phllippevine 445 

se»-ialand 445 

npland  445 

NftDkeen 445 

imxMrts  of  mannftustnred  goods  fram  France 465 

FORBSTBT— 

exhiWt    894,416 

ooDdition   414-417 

woods  prodaced,  varieties  of 415 

acaira 416 

ash 415,416 

cedar 415.416 

cork 401,415 

elm 415 

eucalyptus  (bine  gum) 415,416 

Juniper 416 

lemon 416 

locnst 415 

master 415 

oak 415,416,417 

olivo 415,416 

pine 415,416 

pistachio    416 

thuja 415,416 

zeeu 415,416 

mannfactnres  and  naes— 

corks 401,415 

building 415 

cabinetmaking,  furniture 415,416 

dyeing 415 

tanning 415,416,417 

wagon-building : 415, 416 

Bhip-building 416 

cooperage 416 

railway  material 416 

forests- 
extent  of 415,416 

in  department  of  Algiers 415 

Constantino 415,416 

Omn  415 

belonging  to  grantees 415 

tribes,  villages 415 

cultivation    414,415 

acclimating 416 

protective  laws 415 

protection  against  fires 415,429 

exports 415,417 

to  France 401,417 

Great  Britain : 417 

Italy 417 

IBOM  AND  StEBL— 

production 75,81 

ores 81 

for  Bessemer  steel 88 

fuel  used  in  manufacture- 
coal 81 

coke 81 

33  p  R VOL  3 
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Pan. 
FRANC£--Coiitinaed. 

COLONIES- 
ALGERIA— 

iBov  AXD  Steed— 
manafactare*— 

pig-iron • n 

exporte— 

coal 81 

ores 81,88 

to  France 12,13 

Great  Britain 25 

COCHIN  CHINA— 

Cotton  exhibit 444 

FOBESTur  exhibit 8M 

GABOON- 
COTTON  exhibit 444 

F0RE8TIIT  exhibit 394 

GUADELOUPE- 
COTTON  exhibit  445 

FoiiEOTRT  exhibit \ 394 

GUIANA- 
COTTON  exhibit  444 

FORESTKT  exhibit 894 

MARTINIQUE- 
COTTON  exhibit  444 

FoRiESTBT  exhibit 394 

NEW  CALEDONIA- 
COTTON  exhibit  444 

F0BE8TBT  exhibit 894 

OCEANICA— 

Cotton  exhibit,  from  Tahiti 444 

FOSESTBT  exhibit 394 

REUNION  (formerly  Bonrbon  Island)— 

Cotton  exhibit 44i445 

sea-island  cotton 445^  450 

SENEGAL- 
COTTON  exhibit  445 

F0BE8TBT  exhibit 39* 

Francis  I  style  {tee  Ceramics). 

Frankinet  &.  Co.  (Marchienne-Ztoe,  Belgium),  glass-making  tools 286,298 

Freden  (Germany) —  . 

glass  manufacture - 138 

Frederick  n,  King  of  Prussia,  promoter  of  ceramic  industry 130 

Fredericksburg,  Va. — 

early  iron  manufacture 89 

Free  trade  (tee  Protective  legislation). 
French  Guiana  (see  France :  colonies). 
Fresnes  (France) — 

glass  manufacture 10,283 

Fribourg  {tee  Switzerland :  cantons). 

Fuchs,  Max  J.  (Paris,  France),  glass  toilet-boxes,  mirron 20 

JPuel  {tee,  also,  Glass ;  alto,  Iron  and  Steel) — 
charcoal — 

in  iron  and  steel  industry  and  general  manufacturer— 

Austria-Hungary 44^45^  48;  4T 

Belgium 40 

France 11,12,1* 

Great  Britain •> 

Italy 79 

Japan 83 

Russia 50,51,58 

Spain 78 

Sweden 81, 67, 5»,  60, 408 

Switzerland * 

Turkey • 88,81 

United  States 't9,'li 
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Page, 
"mi   Omttened. 
chftrooal— 

in  hooaehold  and  general  nae— 

France 400 

Italy 403 

Bnaaia 410 

United  States 895 

coal- 
world's  production 25 

in  iron  and  steel  indnstry  and  general  mann&ctares — 

Aostria-Hnngary 45, 4«,  47, 49, 88 

Belgium 88,89,40,42 

France 8,10,12,14,28,42,98,400 

Algeria 81 

Germany 28,29,33,35,88 

Prossia 28 

Saxony 28 

Sileaia 28 

Westphalia 14,28,62 

Great  Britain 19, 20, 24, 25, 28, 35, 106 

England 25,106 

Wales 90 

New  South  Walee 83,88 

Canada 84,85 

Nova  Scotia 84 

Vancouver's  Island 84 

Cape  of  Gk)od  Hope 82 

India 82,88 

Natal 82 

Greece 80 

Italy,  wanting  in 78,79,88 

Norway,  wanting  in 76 

Portugsl 78,88 

Russia 61,62,66,57,02,88,99 

Spain 76,78,88 

Sweden 61,62,88 

Switzerland,  wanting  in 80 

Transvaal  Bepublic 81 

Turkey 81,88 

United  States 28,66,70,78,74,84,85 

in  gliUM  manu&cture— 

Austria-Hungary 372 

Belgium 301 

France 265,258,270,345,364 

Great  Britain 362,365 

Norway 310 

United  States 355 

In  household  and  general  use- 
Africa 81.82 

Argentine  Bepublic : 86 

Bolivia 86 

Brazil 86 

ChiU \ 86 

China 82,88 

Colombia,  United  States  of 86 

Japan 83,88 

Madagascar 82 

Mexico,  wanting 85,86 

Orange  Free  State 82 

Peru 86 

cool  briquets — 

in  iron  and  steel  industry  and  general  mannflictarea— 

Belgium 40,42,90 

France 14,90 

Germany 00 


J 
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Fael— Continued, 
coal  briquet*— 

in  iron  and  steel  iiMlustry  and  general  manufMtarea— 

GreatBritain 90 

Italy,  imported  from  France 90 

UnitedStatea 90.91 

coke- 
in  iron  and  steel  industry  and  general  manufaotnres — 

Austria-Hungary 46, 4fi,  47 

Belgium 38.40 

France 10.11,12,14,08 

Algeria 81 

Germany 28,30,38 

GreatBritain 19,21,70 

Italy 79 

Russia 53 

Siwin "8 

Sweden 60,61,62 

United  States .       70,73 

in  glass  manufacture — 

France 354 

gaa— 

in  glass  manufacture — 

general  use  of;  in  Europe 352-358, 364 

Austria-Hungary 353,856 

Belgium 299.301,352,353 

France 270,352,353,354,856 

Grermany : 353,355 

GreatBritain   352,853 

Norway 309 

Portugal  353 

Russia 853 

United  States 332,352,353 

I)€at— 

in  iron  and  steel  industry  and  general  manufactures — 

Austria-Hungary 46 

Sweden   60 

in  glass  manufacture— 

AuBtria-Hungary 355,372 

Norway 310 

in  household  and  general  use- 
Germany — 

Hanover 409 

Westphalia 400 

Sweden 407-409 

United  States 407,408 

petroleum — 

in  iron  and  steel  industry  and  general  manufacturea— 

PenuBylvania 357 

in  furnaces,  boilers,  etc. — 

France 357 

in  locomotives—  # 

Franco  887 

wood — 

in  iron  and  steel  industry  and  general  manufactures — 

Austria-Hungary 45,46 

Norway,  wanting  in 76 

Sweden «,  406, 407 

in  glass  manufacture— 

Austria-Hungary  and  Bohemia - — 355, 872, 374 

France 258,364 

GreatBritain,  exhausted  in 3© 

Norway        -• 909 

United  States SW 
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Page. 
Fuel — ContinnecL 
wood — 

in  boosehold  and  genoral  nse— 

France ^- 400 

India 480,481 

Italy 403 

Sweden....'. 406,407 

Fnlham  (Bni^and) — 

porcelain  manufaoture 119 

Furnaces  {tee  Glaas;  alto^  Iron  and  Steel;  aito,  Machinery). 

**  Fnstian,"  cx>ttun  jcoods,  derivation  of  the  name 467 

(Hblonz  (Bohemia,  Anstria) — 

glaaa manufaotnre 205,378 

(3aboon  {tee  France:  colonics). 

Oafficld,  Thomas  (Boston,  Mass.),  glass  manufacturer 246 

writings  on  glass-making,  etc 316,317 

Oalicia  {tee  Austria-Hungary :  provinces). 

Qall6  (Nancy,  France),  vases,  etc.,  of  engraved  and  enameled  glass 264, 293 

Galloway  &  Son  (Manchester,  Eugland),  steam-engine 22 

Ganz  St,  Co.  (Bmla-Pesth,  Hungary),  iron  railroad  crossings,  car- wheels,  prqjectiles,  etc 44 

Garde  Freinet  (France) — 

cork  manufacture 401 

Gamier  (Fi-ance),  architect  of  the  Academy  of  Music,  Paris 164 

(Hmkirk  (Scotland) — 

fire-brick  manufacture 220 

Graa  {tee  Glass:  Aid  used  in  manufactore ;  alto,  Fuel). 

G^ftimaoes  (see  Glass:  machinery:  furnaces). 

(vast  (France) —  \ 

glass  manufacture 257 

Gefle  (Sweden)— 

potter5'  manufacture 185 

Gtottroj  &Co.  (Gien,  France),  manufacturers  of  fatenee 166, 167 

provision  for  the  welfare  of  operatives       ..     167 

G^eology,  Museum  of  Practical  (see  London). 
Georgia  {tee  United  States). 

GeoTgio  ( Andreoli)  da  Gubbio  (Italy),  inventor  of  nacreous  glaze  on  m^olica 118, 171 

GERMANY  {tee,  aito,  Aix-U-Chapelle,  Dusseldorf,  Nendeck, 

Berge-Borbeck,  Essen,  Nonstadt, 

Berlin,  Froden,  Nymphenburg, 

Black  Forest,  Hamburg,  Sayner, 

Bochum,  Hayange,  Stiring-Wendel, 

Bremen,  Klingeuberg,  Stolberg. 

Brunswick,  Mannheim,  yaI16r\8thal, 

Coburg,  Meissen,  Walbiirg, 

Grampian,  Mezieres-le-Metz,  Waldhof). 

Dresden,  Moyeuvre, 

operatives  (#•«,  alto,  Iron  and  Steel)— 

wages  of 105 

women  as 106, 108 

Cbramics— 

production 192,193 

imports  from  Great  Britain 193, 194 

porcelain  stoves .■ 2 13, 21 5 

materials — 

clay 328 

COTTOM— 

consumption 468 

exports  to  Switzerland 460 

imports 468 

trade  in  the  fifteenth  century 460 

FORBSTBT— 

no  exhibit 396 

exports  to  France 401 

pine  wood  used  in  constructing  musical  instruments 304 
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GLikfiS— 

not  represented  at  the  Bxpoflitioii 344,360 

bad  taste  in  designs 293 

articles  mannfiictnied— 

window-glass 301,353 

plate-glass -• 828;  8»,  832;  853 

soluble  glass 848 

flint-glass 858,381 

bottles 358,380 

lime-glass 882,871,374 

"mineral  wool,"  "silicate  cotton" 370 

manolkotaring  processes — 

machinery  for  polishing  plate-glass 332 

gasfomaces 853 

machine  for  catting  glass 88B 

imports— 

ftomBelginm 308 

exports- 
day  to  United  States , 327,328 

potash  to  France 883 

materials- 
lead 383 

Ibon  and  Stbkl 88-86 

no  exhibit  of 5,26 

production 8,28 

ores 12,28vi'9,31,38,84,85 

iron 8,37,28,81 

steel 8,27,26 

fuel  used  in  manufactnre— 

coal 28,28,88,35,^ 

lignite 28 

bituminous 28 

briquets 90 

coke 28,80 

manufiifCtures— 

iron 6,28,36 

pig  and  crude  8, 27, 28;  80, 81, 34, 36 

castings 27,32,36 

splegeleisen 32 

steel 8, 27, 28»  80, 31, 36 

eastings,  ingotfl 81,32,33,36 

forgings 38,36 

tin 36 

bars,  beams,  sheets,  plates,  pipes,  wire 81, 83, 83, 36 

cannon,  prqjectiles 82,33 

cutlery 38 

hurdware,  chains 88,84,36 

tools 33 

agricultural  implements 33 

tin  plates 86 

wire  rope,  cables 36 

parts  of  buildings 33 

railroad  material 32 

rails 81,82,86 

iron  sleepers 82,38 

wheels,  axles 88,88,84 

springs 32 

railway  cars 88,97 

machinery 33 

agricultural 34 

beet-root  sugar 34 

textOe 84 

engines 88t84 

locomotiYes 84,9? 

steam-hammers 7,82 
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IBOKAICD  STESL— 

xnaiiiifiBbcturM — 

maohine  toola 83,84 

manufacturing  prooesaes 29,80,68 

Beaaemcr 28, »,  80, 81, 33, 88 

Siemens-Martin 81,84 

Meier's  steel  casting 38 

fumaoea— 

blaat 29,80,83 

regenerative- 
Siemens 31,82 

puddling— 

Lemund 82 

Bioheroux 82 

hot  blast— 

Whitwell 29 

Co  wper-Siemens 29, 30 

monuflEMsturingestabliahmenUi 38,17,28,80,81,32,38,84,90,97 

railroads  in  connection  with  manufaoturing  eatabliihmenta 32 

general,  in  Germany 36,94,97 

exports- 
ores 36 

to  France 13 

coal,  coke '. 86 

to  Belgium 42 

Buasia 67 

Sweden 62 

pigiron 27,86 

toBelgiiun '. 42 

machine  toola 84 

locomotives— 

toBussia 34 

imports- 
coal,  coke,  etc 86 

from  Great  Britain 29,36 

iron  and  steel 27,36 

from  Great  Britain 29,35,102 

ores  29,30,36,88 

fix)m  Spain 82,33,34,77 

difficultiea— 

phosphorus  in  ores 28,30,32,35 

cost  of  transportation 28, 29 

foreign  competition 29 

Great  Britain 20,29,36,102 

Fiance  34,35 

protective  legislation 29,85^96 

operatives- 
wages  96,97,105 

unemplovod 96, 97, 103 

steel  displacing  iron 31 

in  rails  31 

axles,  wheels 33 

iron  displacing  wuod — 

in  railway  cars 33 

permanent  ways 33,89 

buildings 33 

telegraph  poles 33 

industries  stimulated  by  acquisition  of  Alsace  and  Lorraine 26, 31, 84. 85 

Freuch  indemnity 26,27,96,98 

rapid  growth  of ^ 27 

depression  of 86,96,97,98 

Tbxtilb  FAb&ics— 
cotton- 
manufacture  468 

consumption  468 
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Page, 
GERMANY— Continned. 
Textile  Fabuics— 
cotton — 

imports  &om  Great  Britain 4<S8 

exports  to  United  States   49 

Great  Britain  in  1802 470 

STATES  AND  PROVINCES- 
ALSACE-LORRAINE— 

transfer  from  Franco  to  Germany 26,27,34,35 

Ikon  AMD  Steel  industry  in 0,27,29,31,34,35 

ores 28,34 

Bessemer  steel  mannfactnre 30 

BAVARIA— 

iron  ores 28 

Ceramics— 

porcelain  manufactore 119,120 

Glass— 

manufacture  of  blown  plate-glass 330 

early  use  of  painted  windows  in  chorohes 345 

Iron  A^D  Steel  industry 29 

Bessemer  steel 30 

Textile  Fabbics— 

cotton  manufiM}tnre 468 

BRUNSWICK— 

wages  of  operatiTes 105 

HANOVER— 

preparation  of  peat  by  machinery 409 

PRUSSIA— 

coal  d  eposits  in  Rhine  districts 28 

iron  ores 28 

CEBAMICfi — 

porcelain  manuDaotnre 120 

encouraged  by  government 120, 195 

stoves,  stove  tiles 213, 215 

Cotton— 

consumption 468 

Fobestbt- 

administration 417,418 

officers  and  guards,  organization  and  functions  of 417, 418 

pay  and  perquisites    417,418 

education  o^  Forest  Academical  School,  Neustadt 417 

IBON  AND  Steel  industry 29,30,32 

Bessemer  steel 30 

Textile  Fabbics— 

cotton  manufacture 4G6 

imports  firom  Great  Britain 468 

SAXONY— 

coal  deposits 28 

ironores — 28 

Cebamicb— 

porcelain  mannfactnre 119;  121 

oimunentation 119 

encouraged  by  government 195 

Cotton— 

consumption 468 

imports  from  India 468 

United  States 468 

GreatBritain 468 

Ibon  AND  Steel  industry 28 

Bessemer  steel 30 

Textile  Fabbics— 

cotton  manufacture 468 

exports  to  United  States 469 

SILESIA— 

coal  deposits 28 

iron  and  steel  industry : 14 

ores SB 
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GERMANY— Continued. 

STATES  AND  PROVINCES— 
THURINGIA— 

wages  of  operativee 106 

WESTPHALIA— 
F0BE8TBT— 

preparation  of  i>eat  by  machinery 409 

Iron  AND  Stkel  indostry 30,88,84 

wire,  wireropea,  etc 88,45 

ores  ..  28 

coal 28 

exportfl — 

coal  to  Sweden 62 

France 14 

depression  in  mannfactorea 97 

operatives,  wages  of 105 

WtTRTEMBEBG— 

iron  ores 28 

Germauy,  Crown  Piinceas  of^  gold  medal  from,  for  porcelain  decoration 147 

Oilras  Si.  Redon  (Limoges,  France),  porcelain  manafacture« 165, 160 

Gicn  (France) — 

faXetiee  mannflEicture 186, 167 

Giliet,  F.  (Paris,  France),  decorator  in  enamel  on  pumice-stone  lava       168,  ICO 

Girardin,  C.  (Paris,  France),  mirrors 264 

Glasgow  (Scotland) — 

ceramic  mannfkctare — 

fire-brick 220 

GLASS— 

[XoTB. — The  glan  exhibit  U  indexed  in  detail  tinder  the  tiUee  qf  the  producing  countriee, 
tfis: 

Arabia,  Great  Britain,  Portugal, 

Austria-Hungary,  Greece,  Russia, 

Belgium,  Italy,  Spain, 

China,  Japan,  Sweden, 

^SyP^  Netherlands,  United  States. 

France,  Norway, 

(xermany,  Persia, 

See^  aUo,  Education,  Machinery,  Operatives,  Protective  legislation.] 

classification  of  exhibits  (Group  m,  Class  19) 228 

BspoBT  ON  Glass  and  Glass  Ware, by  Wiluam  P.  Blakb 227-242 

Charles  C0LK6 248-387 

Glass  at  Paris  Exposition,  1867,  by  United  Stntoe  Commission,  referred  to 243 

Vienna  Exposition,  1873,  by  United  States  Commission,  referred  to 243 

ITrench  Commission,  referred  to 243 

Centennial  Exhibition,  1876,  by  United  States  Commission,  referred  to.         243 

British  Commission,  referred  to 243 

French  Commission,  referred  to 243 

writings  on  glass  manufiMsture  i-eferred  to 245, 246, 297, 816, 317 

exhibit  of 229,244,245 

by  United  States  inadequate 244 

list  of  jurors  of  Class  19 229,230 

awards  in  Class  19  280-234 

properties  of 311,316,837,338,886 

action  of  heat 311,312,317,819,837,886 

annealing 312,337,338,339,352 

blow.pipe 311,313,360,307 

air 316,335,349 

light 316,317,346 

water 317-319 

acids 318,310-321,388,342 

materials  and  ingredients 311,312-324,359 

silica 311,313,315,318,323,342,344,373 

sand 818,814,315,820,830,841,842,346,352,359,302,363,364,374 

quarts 313,372,373 

■Oex 313 
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materials  and  ingredient*— 
siUoa^ 

rock SU 

crystal 313 

sandstone 818,814,815 

flintstono 313 

niter 362 

potash 290, 311, 312, 313, 314, 316, 318, 319, 320, 322, 323, 341, 342, 346, 351. 859. 362, 363, 364, 372. 374 

soda 311, 312, 813, 314, 816, 818, 320, 323, 324, 330, 842, 344, 346, 351,359,364, 372, 374 

lime 811,812, 313, 314, 318, 320, 321, 322, 330, 342, 344, 346, 359. 364, 373, 374 

magnesia 311,318,314,318.320,321,324 

cryolite 343 

lead 290,311,812,313,317,820,821,822,361,362,863,364,373 

iron 811, 318, 314, 315, 818, 820, 321. 822, 329, 344, 8» 

alnmina 311,313,814,815,818,820.321,322,344 

charcoal 812,314,330,374 

baryta 314.821,822,323,324,364 

water 318,841 

bismuth 821,823 

zinc 322,363 

arsenic 330,346,373 

acids— 

hydroAaoric 25^266,272,278,313,320,838,370 

hydrochloric 819,321,822,823,349 

hydrosulphuric 819, 320 

nitric 323 

boric 324 

boracic 864 

coal  (powdered) 346 

copper 344 

cullets 880,846,856,859,363,364 

slag  from  iron-furnaces 874-377 

used  in  enamels —  ^ 

lead 311 

oxide  of  tin 311 

arseniou  a  acid 311 

used  in  coloring  glass,  silvering,  etc — 

bones,  calcined  851 

cryolite 351,353 

zinc 852,864 

litharge 363 

chrome 250 

charcoal 311,851 

bona 351,373 

sulphur : 311,351 

lead 351 

manganese 811,817,844,846,851,862,364,373 

mercury 384 

tin 334,351 

silver 834-836,351.363 

platina S36 

cobalt 350,351 

iron 350,351,365 

copper 851,363 

sawdust 351 

ocher 351 

antimony 851,363 

uranium .' 351 

processes  («««,  dUo,  Machinery) 811,312 

manufacturing — 

tempered  glass 387<440 

compressed  glass 346,341 

soluble  glass 841, 342 

window  glass 845,346,348,353 
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manafiustoring— 

fluted  glaM 850 

shades 852 

botUes 868, 8M,  85»-8ao 

flint  glass 862-365 

doubled  "flashed"  glass 867 

lime  glass 871 

coloring  glass 268.269,811,318,860-352 

blues 360 

London  smoke 850 

bhfcok 861 

purple 361 

yellow 861 

green 351 

reds .         351 

opal 351 

cutting 368,369,370 

engraving 368,370 

refining 372 

pressing 377-387\ 

devitrifying 816 

analysing 321,324 

bronzing 236 

on3rx-g1ass  engraving 237 

blowing  glass  in  combination  with  metal 240,308 

cameo-glass  cutting 240,241,250,274 

etching  by  printed  paper  transfer 250. 265, 286, 270, 273, 370 

blowing  in  molds 261,308,358.359,365,366,371 

crackling 251,293 

oxidizing  by  acids 252, 253 

ftiel used  in manufkctnre 362,864 

coal    266^268,270,301,310,345,382,364,865,372 

wood 258,309,355,362,364,372.374 

gas 270,2^,300,301,309,332,352-358,364 

peat 310,365,372 

coke 864 

petroleum — — 356, 867 

omamMitation — 

engraving,  carying 236, 287, 241, 250. 264, 271, 272, 274, 275, 27C.  280, 282, 289, 290, 802, 861 

etching 23'.,  241, 266, 271, 272, 283, 302 

colors 287,260,266,268,272,291,295,801,303,304,307.309,343,350-352,861,373 

iridescence 236,271,277,291.295,319 

bronzing 236 

smalti  tints 241 

metallized 288 

av^kturine 304 

resulting  from  exposure  to  sunlight 317 

moisture 818,319 

enameling 239,264-267,292,360 

cameo  cutting 240 

mosaics 241,304.308.809 

cutting 247,264,277,285,289,290,292,294 

crackling 261,252 

decorating  windows 267,271,272,803 

filigree 807 

making  aven  torine 256 

silvering  plate-glass 260i  262, 263, 834-336 

powdering 261,296 

coating  with  "  vitrified  stone  ware  " 262 

emuneling 268 

"plastic  etching" 273 

etching  with  ink 273 

metallizing 288 
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ornamentation — 

making  glass  irideaoent 291,398 

imbedding  metaJlio  flakes 294 

manufacturing  plate-glass 830-334,358,336 

casting 331 

rolling 331,336 

annealing 312,331 

grinding 333 

polishing 332,833,336 

smoothing 333 

collections  of— 

Library  of  the  Vatican,  Borne 239 

Signer  Castellani's 238,239 

SUide 239 

Murano  Museum,  Venice 238, 240 

Gritish  Museum,  London ^ 240, 241 

St.  Mark's  Treasury,  Venice 240 

National  Museum,  Naples 240, 241 

Vienna  Museum 297 

wares — 

varieties  of,  produced 234 

Venetian 238.280.282.284 

blown 239,277,282,289,294,296,304,358,805.368,367,371 

mnrrhine 240,  ZSH 

pressed    255, 377-387 

superiority  of  American 244,254,255,299,365,387 

lime,  white 244,811,361,362,371.373,374 

muslin   250. 252, 308 

plate 269,260,209,300,313.314,328-337 

window 261, 262, 301. 302, 3M.  348 

mirrors a82-264, 300, 302 

glass  signs 267 

bottles 270,271,309,319,368-360 

flint 274,277,309,311,319,320.361,362,363 

spun    ." 288,296 

crystal 290 

Bohemian 290,292 

woven 308 

tempered,  toughened 337-340 

compressed 340, 341 

soluble 841-344 

iJuted 350 

doubled,  "flashed" 367 

slag-glass         374, 375 

"mineral  wool " 376, 377 

strass Ill 

crown 319,845 

prices— 

recent  increase  in 243, 244 

in  France 333, 834, 359 

GreatBritain 289 

Beljjium 289,299,829,346 

Bohemia ... 297 

illustrations  to  the  report — 

Plate  XVII. — Imitations  of  Arabian  glass  ware ;  J.  &  L.  Lobmeyr,  Vienna 292* 

Figure  11.— Engraved  jug :  Thomas  Webb  &  Sons,  Stourbridge,  England 275* 

Figure  12.— Do  275* 

Figure  13.— Do  276* 

Figure  14.— Do 276* 

Figurel5.— Do 277* 

Figurel6.— Do 278* 

Figurel7.— Do 2T9* 

Figure  18.— Engraved  decanter ;  James  Green  &  Nephew,  London,  England 280* 

Figure  10.— Do  J81* 
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illustrations  to  the  report — 

Figure  W. — Engraved  vase;  Hodgetts,  Biohordson,  Sl  Son,  Stonrbridge,  England 282* 

Figore  21.— Do 283* 

Fignre  22.— Do 284* 

Figure  23.— Candelabrum ;  F.  &  C.  Osier,  Birmingbam,  England 288* 

Figure  24. — Chandelier ;  the  same        287* 

Figure  25. — Venetian  vuscs,  goblets,  etc ;  Venice  and  Mnnmo  Company,  Venice 806* 

Glaaw  {tee  Ceramics). 
Glenboig  (Scotland)— 

fire-brick  manufacture * 215-225 

Glenboig  (Scotland)  Fire  Clay  Company,  fire-bricks 215-225 

Globe  Nail  Company  (Boston,  Mass.),  machine-made  nails 66 

Glocas,  a  province  of  Spain,  cotton  cultivated  in 446 

"Glory-holes"  (§ee  Glass:  machinery:  furnaces). 
Gloucester  (England) — 

Cathedral,  ancient  tiling 201 

Gobbe,  £mile  ( Aniche,  France),  inventor  of  glass  furnace  burning  coke  and  gas 854 

Gonds,  tribe  in  British  India,  destruction  of  timber  by 427 

Goode,  W.  (England),  etchings  on  porcelain    ^ 136 

Grood  Hope,  Cape  of  {see  Great  Britain:  colonies). 

Goeae,  Veuve  P.  (Bayeux,  Franco),  chemical  porcelain  ware 175 

Gothenburg  (Sweden) — 

/<vienee  stove  manufacture 185 

Gothic  style  in  decoration  (gee  Glass). 
Government,  American  (tee  United  States). 
Graff  (tee  De  Graff). 
CfraJUo  (tee  Ceramics). 
Grand  Tower,  Mo. — 

glass-making  sand    814 

Granville,  Earl  (North  Staffordshire,  England),  iron,  ores,  coal 20 

GREAT  BRITAIN— 

representation  at  international  exhibitions 4 

excessive  industrial  development  103,106,107 

Iron  and  Steel  Institute  of 91 

Ckkamics— 

exhibit 180-147 

list  of  exhibitors 180-132 

collections 116 

South  Kensington  Museum,  London 116,117,135,136 

Museum  of  Practical  Geology,  London 118, 139, 140 

British  Museum,  London 201 

rise  and  growth  of  the  industry  118-121 

early  manufacture  of  tiles .118, 121, 201, 205, 207 

porcelain 119, 1 20, 121 

pottery,  earthenware 119, 120, 135 

salt-glazing 119 

printed  ware 119 

condition  of  the  industry    192,194 

recent  progress  in 117, 139 

promoted  by  international  exhibitions 117 

example  of  other  producers 117 

imitation  of  forei^  wares — 

Chinese 133,140,141 

Egyptian  designs    142 

Etruscan  designs    138 

Flemish 118 

Henri  U  (faienee  d' Oiron) 133, 135, 136*-138* 

Indian 160 

Japanese 133,184,189,140 

Limoges 141 

Pompeiian  designs 134 

imitated  in  France 154 

India 149 
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Cbramigs— 

articles  mannfactared — 

va»e8,jug8 138,184*,  186*.  138*.  139, 142, 144* 

table  and  toilet  seta 134,189,140.141,142,148 

plaQuea,  panels 118*,  130*,  188, 186*,  187*,  188*,  141, 142, 143, 145^  146*,  162*,  17«*.  180*,  181*. 

187*,  188*.  210*,  212* 

art  objects,  statoary,  fountains 134. 140, 143 

tiles ..   118,121,183,145,147,200-212 

£uicy  objects,  trays,  paper-weights,  etc ._. 138 

arohitectaral  objects,  pnlpits,  fonts,  colimms,  memorial  tablets,  batlis,  fire  places, 

etc 144,206,206,207.208.210 

enamel  on  metal  signs 1 09, 200, 2M 

fire-brick :J15-225,828 

sanitary  stoneware  225 

ornamentation — 

printed  transfers 119,189 

painting 184^189,140,143.145,147,208 

nnderglace 138,134,141 

etchings —         136 

incised  work - 144,210 

grafito 142,210 

inlaying 136,140.205 

pdte-turpdU 133,186,186.187,138,142,145 

aventnrine —  141 

enamel 138,189,140,141.147,203,204,210 

colors 188,184,186,137,138,140.141.142,143,145,208 

gilding 184,138,139,140,141 

perforated  work 134. 141 

pdte-ehangeante 185 

depolishing 140 

instruction  in  design  and  decoration- 
Lambeth  Art  School,  London 143 

School  of  China  Painting,  Leeds 181 

prizes  for  art  decoration .  146, 147 

fklse  trade-marks  used 140,141 

in  imitation  of  foreign  wares 140 

ancient  wares 141 

processes  of  maniifactnre— 

ingredients  of  porcelain 139, 140 

paste 120, 140 

Bonlton  ware 145 

toes 212 

fire-bricks 217,218 

tiles 202,308,205,210-212 

fire-bricks 216-225,828 

by  machinery 212 

mixing  materials 212,221 

molding  brick 222 

by  hand — 

hnework 148.144,210,212 

fire-bricks 222,223 

ftimaoes,  kilns 212,223,224 

wares  and  decorations  in  mannAustore— 

porcelain 119. 120. 121. 184, 186;  137, 139, 140, 141, 142 

earthenwaie 119,134,135,148 

Bockingham  ware 120 

queensware  (Qaeen  Charlotte) 1^ 

faXenee 134,135,141,145 

Worcester  ware,  old 140, 141 

modem 141 

Donlton  ware 143-145 

terra^cotta 14il47 

mi^oUca 208.206,206 

glsse 119,186,186,137.189,141.142,148 
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Cbramics— 

wares  and  deoorations  in  mannCMstare^ 

dips 184,142,143,144,145 

paate 1WW38, 140, 142 

exports 192-194 


to  Australia 193,194,211 

Braril 108,194 

Canada,  ©to 194 

Cape  Colony 193 

Franc© 153,154,193,194 

Gonnany 193,194 

India 193,194 

Italy 193 

KeUierlajids 193 

South  Amorica 198 

Spain 198 

United  States 191,192,198,194^211,212,827 

materials :  day 828 

to  Sweden 184 

imports^ 

fVom  France 175,197 

COTTOK— 

efforts  to  obtain  supply  independently  of  United  States 437, 438 

by  promoting  onltiTation  in  India 437,438 

AMoa 438 

imports 486 

from  Brazil 449,466 

Bgypt 466 

Trajioe 466,467 

India 406 

United  States 466.473,474 

exports  (reexports  of  raw  cotton  and  yams) — 

to  Austria 460 

Belgium 467 

China 471 

Denmark 470 

Egypt 470 

France 465,466 

Germany 468 

Greece 448 

Italy 468 

Netherlands 470 

Portugal 467 

Bussia '      470 

Spain 467 

Sweden > 470 

Turkey 470 

consumption 465, 471 

FOEIK8TBT— 

exhibit 896 

imports :  cork  ftom  Algeria 417 

Glabb— 

exhibit 229,285-288,245,274-284 

coHeetions — 

South  Kensington  Museum,  London 291 

styles  and  designs — 

Arabian 286 

Assyrian 285 

Byzantine 285 

Celtic 235,280 

Egyptian 285 

Etruscan 276 

Gothic 285 
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GREAT  BRITAIN— Continued. 
Glass— 

Htylcs  and  designs- 
Greek  235,298,275 

Indian 235 

Italian 2T8 

Persian 236 

Pompeiian 336 

Queen  Anne 285 

Renaissance 278 

Roman 236 

Venetian 286,280.281,282,284,289 

lack  of  originality  and  taste  in 280,281,289,361 

operatives — 

work  performed 365 

opposition  to  innovation    371 

strikes 371 

first  windows  made  of 34t 

early  use  of 344,345 

invention  of  flint  glass 382 

prices  289 

recent  progress  of  the  industry  —  - 289 

articles  manufactured — 

table  services  235,238,274,276,281,283,284 

chandeliers,  brackets,  candelabra   235, 236, 278, 281, 284, 285, 286*.  287* 

vases,  j  ngs,  goblets,  decanters 236, 274, 275*,  276*,  277*,  278*,  279*,  280*,  281  *,  282*,  283*, 

284*,  285,  288, 289 

beads,  imitation  Jewels 236, 281 

caskets, Jewel-stands 277.281 

flower-stands,  baskets,  tripods,  cages 277, 279, 281, 283, 285 

mirrors 194. 279, 280 

fancy  oljjocts,  paper-weights,  bouquet-holders 281, 283, 289 

lamps 284,285 

furniture,  chairs,  cabinets 286 

plaques,  panels 285 

druggist's  and  chemist's  goods  ..         288 

bottles,  demyohns 194,2^8,353,960 

"mineral  wool,"  "slag  wool " 376 

wares — 

classification  of 234 

'meU:l  "of .229,235,274 

crystal  (flint)  194,285,245,248,274,275,277,279,280,283,284,290.353,361,382 

deflnilinnof 381 

lustered,  iridiscont        230, 2til. 282 

blown  274,277,281,282,288,280,330,371 

plate  ....    194, 277, 289, 328, 329, 330, 353 

muslin 281,282,284,289 

span 283,284,288 

window  gin S8   289,353 

pressed 276 

"  patent  glass  "  (plate,  for  photographers,  mirrors,  etc) 330 

crown    344 

lime  (not  manufactured) 375 

»!»« : 375,376 

rolled 396 

processes — 

engraving  onyx  glass   237 

colored  glass  in  layers 237 

carving 274 

metallizing 288 

cutting  by  hand 285 

machine 285 

sand  blast 870 

making  "  patent  glass  "  (plAte-glass)  830 

polishing  plate-glass 
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GLAse— 

processefl — 

fornaces 364,365 

meltini; 347 

blowing 347 

gaa 352,353 

omAmentation — 

cutting 229, 235, 277, 278, 281, 28?,  283, 28o.  288. 289, 292 

in  intaglio 236 

relief 236.283,289 

etching 235,281,283 

engraving 229, 235, 237. 246, 250, 254, 274, 275, 276, 277, 280, 281, 284, 285,  LS8,  3C1, 370 

byateelpoinU 230,237,283 

the  wheel 237,275,282,289 

colore 237,238,274,279,280.281,283,288,304 

in  combination 237,277,270,283 

layers,  cot  through  like  cameos 235, 237, 274 

lustered,  iridescent 286, 277, 282, 292 

bronsed 236,277 

silvered 280,281 

metallized 284,288 

enamels 267 

mounting  in  metal 238,277,279,281,285 

polishing 274,275,276 

depolishing 275 

materiala— 

lead 312 

sand 313,329 

importa— 

church  windows  from  Belgium 303 

plate-glass  from  Belgium '. 329 

materials- 
sand  frt>m  France 313 

United  States 313 

potash  from  United  States 362 

iBOif  AKD  Stskl— 

exhibit 4,15-26-58 

production 5,  G,  24-26 

ores 19,20,21,25 

iron 6,19,24 

steel 6,25 

tin 21,23 

limestone  used  in  manufacture 19 

ftiel  used  in  manufacture  — 

coal 19,20,24,25,26,106 

briquets 90 

coke '. 19,21,70 

charcoal  » 60 

manulkctures — 
iron — 

pig  and  crude 6,19,20,21,24,25,101 

castings 19 

galvanized .' 21,23 

steel -. 6,10,100-103 

castings,  ingots 18 

forgings 18 

Bessemer 16,17 

Whitworth  metal 17 

tin  and  teme  plate 21,23 

armor  plates 16,17 

cutlery 16,  18,19,24 

hardware,  chains 16,17 

tools,  saws 10,18,19 

bars,  beams,  sheets,  plates,  pipes,  wire 17, 18, 19, 20, 21, 23, 102 

cannon,  projectiles 17 

34  P  B ^VOL  3 
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IBON  AND  STEEI^ 

manafactures — 

sh  ip wrightinf;,  shafts,  propellers,  etc 17, 25 

wire  rope 23 

aj^'icultural  implemento .^ IC 

railroad  material — 

rails : 16 

wheels, axles  ...17,18,21,23,24 

springs - 17, 18 

iron  sleepers 23,24 

machinery £,  16, 22 

agricultural 12,  !«,  22, 44, 57 

steam-plows 22 

engines 16, 22 

boilers 17.21.24 

pumping  16,22 

textile 16 

hydraulic  cranes '.'"- 

steam-cranes 22 

steam-hammers 22 

wood- working 22 

machine  tools 16,17,22 

bridge-building — 

iron 21 

steel 23,24 

ship-building — 

iron 21,25 

steel 23 

manufacturing  processes 22,58 

Bessemer 18,16,17,19,22,24,25,29,31,88,89,100,101,102 

Siemens 17,25,101 

Siemens-Martin ^ 16,19,24,25,® 

Martin 25 

Attwood 18 

Whitworth 17 

open-hearth 16, 101 

Bell,  dephosphorizing  iron 19 

furnaces — 

Danks  puddling 19 

blast .• 20 

tweers  for 23 

puddling 20,76 

hot-blast — 

Whitwell 22 

Cooper 22 

protecting  iron  fh)m  rust 23 

steel  taking  the  place  of  iron 1(1,19,23,24,89,100-102 

for  railway  appliances,  rails 19,24 

ships 23 

boUers 24 

bridges 23 

overproduction 1 02 

exports — 

coal  and  coke 26 

to  Belgium 42 

Canada 84 

Chili H6 

China 82,83 

France 14 

Gremumy 29,36 

Italy 79 

Pern 86 

Russia 57 

Spain 78 

Sweden 62 
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IBON  AKD  STIKL— 

export*— 

pig-iron 20 

to  Belgium 42,99,102 

Germany .29,35,102 

iron  and  steel 20,100 

to  Anatralia 84 

Canada 86 

ChiU 86 

Germany 35 

India 82 

Kezioo 85 

Netherlands 35 

Rusaia 66 

Spain ; 78 

Sweden * 62.63 

Turkey 81 

machinery,  toola,  etc. — 

to  Brazil 86 

Mexico 86 

Rnaaia 57 

Sweden C3 

importa— 

/orea 16,25,88 

from  Spain 16,25,77 

Algeria 26 

iron  and  steel 26 

from  Belgium 42,90 

Russia 55 

railroads  in  Great  Britain 26,36,94 

canals  in  Great  Britain 110 

advantages  in  manufacture- 
water  transportation 35 

coal  abundant 35 

capital  abundant 35 

depression  in  manufacturea 96,100-103,111 

operatiTes— 

unemployed 103,107 

wages 106,107,111 

strikes 107 

destitution 107,108 

emigration 107 

women  and  girls  as 108 

competition — 

fh>m  Belgium 42,99 

with  United  States 111.112 

protective  legislation 103 

Tkxthjb  Fabrics— 
cotton— 

blow  to  the  industry  ttom  the  civil  war  in  the  United  States,  1861-'65 108, 470 

production 466,469,471 

exports 465 

to  Africa 471 

Austria 469 

Brazil 449 

China 471 

Denmark 470 

Egypt 470 

Germany 468 

Greece 448 

India .' 465 

Italy 468 

Netherlands 470 

Norway 470 


532  INDEX. 

6RBAT  BRITAIN— Continued. 
Tkxtilb  Fabbicb— 
cotton — 
exports^ 

to  Portugal 4(r7,4«8 

Knsaia 470 

Spain «7 

Sweden 470 

Turkey    470 

imports— 

from  France 485,468 

Germany,  in  1862 4T0 

Buaaia,  in  1862 470 

ENGLAND  («m,  aUo,  Alfreton,  Gloucester,  Plymouth, 

Batteraea,  Great  Halvem,  Saint  Helen's, 

Birmingham,  Hanley,  Sheffield, 

Bow,  Isleworth,  Shropshire, 

Bristol,  Leeds,  Staffordshire, 

Brosely,  Liverpool,  Stoke-upom-Txeot, 

Buralem,  London,  Stourbridge, 

Chichester,  Lowestoft,  Swinton, 

"ClevelAnd District,"     Malvern  Hills,  Tewkesbury, 

Cornwall,  Middlesborough,  Woroestar, 

Derby,  Newcastle- on-Tyne,        York). 

Eston,  "North  of  England 

Fnlham,  District," 

IBOM  AND  StKELt*- 

ore-prodacing  districts 16^  Ifi,  20 

Cleveland 19,20,25,85,100,101 

Cumberland 25 

Lancashire 25,00 

North  of  Enghind 19,100 

South  Staffordshire 20,106 

West  Coast 16 

coalfields 25 

Midland 25 

operatives  in 106 

girls  laboring  in  brick-yards 108 

IRELAND  dee,  alto,  Dublin)— 
Crramics— 

lustered  porcelain 171 

SCOTLAND  (see,  aUo,  Edinburgh,  Gamkirk,  Glasgow,  Glenboig)— 
Cbbamtcs— 

fire-brick  maniifacture 215-225 

clays 219, 220, 221 

Glass— 

first  use  of « 344,345 

manufacture 282,288 

Iron  and  Stebl— 

manufiMiture 13, 21. 101 

pig-iron ....20,35.101 

exhibit 21 

competition  from  English  manufitcturers 20,101 

prostration  of  the  industry 101,107 

WALES  (see,  also,  Nantgarw,  Swansea) — 
Ceramics— 

early  earthenware  manufacture 119 

porcelain  manufacture 121 

fire-brick  mannfactare 325 

Iron  and  Stbei^— 

exhibit 21.37 

manufacture 21,37 

decline  of 100,102,107 

exi>orts:  fael  to  Fnmce 90 

women  as  laborers 108 


INDEX.  533 

PftffC* 

GBSAT  BRIT  AIN-Ckmihined. 
COLONIES- 

AUSTEALIA— 

discoTery  of  gold  in 70,93 

pottery  imports  from  Great  Biitahi 193,194,211 

FORISTBT— 

exhibit 396 

acairas  acclimated  in  Algeria 416 

eacalyptuB  acclimated  in  Algeria 416 

NEW  SOUTH  WALES— 
IBOM  AKD  arrxEL— 

ores 83 

coal 83,88 

mannfiiotare 83,84 

exports:  coal 83 

SOUTH  AUSTBALIA— 

Ibok  mannfactnre 84 

VICTORIA- 
IRON  mannfiEM;tare  84 

agricoltaral  implements 84 

machinery 84 

engines 84 

boilers 84 

BAHAMAS— 
Conozi— 

sea-island  cotton  first  onltivated 450 

seed  taken  to  Georgia,  1786 454,459 

CANADA,  DOMINION  OF— 
Cbbamigb— 

imports  from  Great  Britain 193,194 

FOBBBTBT— 

exhibit 896 

IBOH  AKD  Steel 84,85 

ores .• 84,85 

coal 84,85 

maniitactnring  establishments 84,85 

mannfactures — 

iron  and  steel 85 

exports — 

coal 84 

to  United  States 84 

iron  ore— 

to  United  States ^ ^^^^,^.  85 

imports- 
iron  and  steel— 

from  Great  Britain 65 

United  States 85 

coal 84 

from  United  States 84 

GreatBritain 84 

St.  Pierre  Island 84 

protective  legislation 85 

railroads 85 

NOVA  SCOTIA— 
IBON  AND  Steel— 

ores 84 

coal 84 

manufactures iB4, 85 

exports- 
coal 84 

to  United  States 84 

VANCOUVER'S  ISLAND— 

coal  deposits 84 

exports- 
coal 84 

to  United  States 84 
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COW)NIES- 

CAPE  OF  GOOD  HOPE— 

coal 82 

pottery  imported  from  Great  Britain US 

FUI— 

Cotton  exhibit  from  Mango 488.438 

GUIANA- 
COTTON  exhibit  ^ 438 

INDIA  {tee,  alto,  Ajanta,  Hala,  Saldpor, 

Bombay,  Hyderabad,  Sawnntwari, 

Bulri,  yaraohl,  Sorat, 

Dehra  Doon,  Lahore,  Tatta, 

Dtnapnr,  Mnltan,  Travanoore). 

Cbkamics— 

exhibit 147-151 

collection  loaned  by  the  Prince  of  Wales 147 

of  the  Indian  Commission 147 

description  of  Indian  pottery,  by  Dr.  George  G.  M.  Bird  wood,  qnoted 146-151 

pottery  industry^ 

ancient 149,200 

modem 148,148 

articles  mannfitotnred — 

pots,  water-Jars,  vases  148,149 

tiles 148,150,200 

tile-work  in  mosques 150 

architectnral  ol^Jects,  colomns,  cornices,  balnstrades 148 

art  pottery,  Jars,  bowls 140 

ornamentation — 

enamel 148 

pdU-tur-pdU 136  noee,  148. 14».  130 

colors * 148,149,150 

painting 148,149 

by  stencil  patterns 13o 

nnderglaze —  jl 150 

fret-work 149 

instmction  in  design  at  Bombay  School  of  Arts 149 

wares  and  processes  of  manafactnre 148 

earthenware 148, 149 

glase 148, 149;  150 

slip 148 

imitation  of  foreign  wares — 

Moorish  118 

English 149 

Chinese 149 

Japanese 149 

Persian 150 

Imitated  in  Enrope 150,151 

Great  Britain 150 

France 150 

Austria 150 

imports — 

from  Great  Britain  198.194 

Cotton- 

exhibits 436,437 

cultivation  in— 

Behar 436 

Benares 436,437 

Bengal 436, 4»7 

Dhurwar 437 

Mahratta   437 

Surat 437 

manufacture  (tee  Textile  Fabrics,  below). 
varieties  produced — 

long  staple 436 

Nankin 436 
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COLONIES— 
rSTDIA— 

COTTOlf— 

varieties  prodnoed— 

from  American  seed 487,451 

Nadum 449 

production : 436,437,488 

home  oonsomption 430,471 

exporto — 

to  Asia 436 

Belgiom  (via  England) 467 

China 436,471 

Eorope 436 

France  (via  England) 466,467 

Germany 468 

Netherlands 470 

Spain 467 

United  States 430 

of  mannflootured  cotton  (sm  Textile  Fabrics,  belouf). 

first  foond  in  India 437 

introduced  into  China 437 

Persia 437 

Arabia 437 

Egypt 437 

England  attempts  to  promote  culture 437, 438 

become  independent  of  American  supply 437, 438 

ftils  in  the  effort 438 

operatives- 
unskilled  461 

refuse  to  use  improved  implements 438 

instructed  by  American  planters 438 

FORESTBT- 

report  on  "Forest  Conservancy  in  India,"  by  C^rge  C.  M.  Birdwood,  C.  S.  L, 

M.D.,  quoted 425,427-431 

exhibit 430 

forests— 

of  Arcot 430 

Assam 429 

Bengal 4i'8 

Berar 428 

Bombay 427,428,429,431 

Bori 428,420 

Burmah 427 

Cuddapah 430 

Hazara 429 

Kumaon 427,428 

Madras 427,428,430 

Madura 430 

Meerut 427,428 

Mysore 428 

Nangx>oor 428 

Nerbudda , 428 

Oude 427,429 

Palghaut 430 

PunJaub 428,429 

Salem 430 

Sinde 427,431 

Trinchinopoly 430 

Jnrisdiction  and  ownership — 

"reserved"  and  "state  forests" 428,4:9,430,431 

villages 428 

unreserved 430 

destruction — 

for  railway  material 427 ,  428 

byannuol  fires 428,429 

C'lttlo  ^TnziDg 428,429 
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COLONIES— 
INDIA— 

FOBESTRr— 

forette— 

conservation— 

regalating  feDing  timber 4S! 

protecting  existing  f<ureete 4S0 

planting  artifloiAl  foreste 430,431 

acclimating  foreign  treea 430 

punishing  depredators 425^430,431 

administration- 
Forest  Department  427,428»429,490 

BevenneSnirey 428 

conservators 428 

district  civil  oi&cers 428 

ForestSnrvey 428 

education  of  forest  officers  and  agents 420,430 

in  French  schools 430 

German  schools 430 

school  for  native  subordinates  at  Dehra  Doon 429 

legislation 429 

finance 427 

receipU 430,431 

expenses 490.431 

woods  produced— 

babul 431 

caoutchouc 430 

cinchona 430 

lac 430 

sAl 430 

sissu 430 

teak 427.431 

IBON  AMD  StBIL— 

ores 82 

coal 82,88 

manu&ctures — 

primitive 82 

modem 82 

encouraged  by  government 82 

railroads 82 

permanent  iron  way  for 24 

imports- 
iron  and  steel  from  Great  Britain  82 

coal  fh>m  Great  Britain 82 

Hbtal  Wobk 160 

jewelry 150,151 

imitated  in  Europe 150,151 

electrotype  in  England 150 

Tbxtilr  Fabrics 150,151 

skillful  coloring 150 

imitated  in  Europe 150,151 

cotton— 

manufactured  in  Behar 430,437 

Benares 436,437 

Bengal 438,437 

number  of  spindles  employed 471 

exports — 
ancient— 

to  Greece 44* 

Bome 448 

China 437 

modem — 

to  Portugal 4Se 

Ketherlonds 47« 

import*— 

from  Great  Britain 463 
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COLOKIBS— 
LAGOS— 

Cotton  exhibit 438 

HALTA— 

Cotton  exported  to  Egypt 439 

NATAL— 

CoaldepodU 82 

NEW  ZEALAND- 

IBON  mannfactnre 84 

SEYCHELLES- 
COTTON  exhibit  438 

TASMANDL— 

laox  AND  STBKL-mannfaotnre 84 

Great  Britain,  Iron  and  Steel  A  Mociatton  of 91 

Great  HalTem  (England) — 

eariy  ceramic  mannfaotaie 201 

tiles 205 

Priory  Chorch,  ancient  tiling 201 

heraldic  tablets 207 

GREECE  (fM,  dUo,  Athena)— 
Cotton— 

exhibit 448 

proteotiTe  legialation  prereiits  importi  and  exports 448 

GliiM 

ancient  wares  imital^^  in  England 235,236 

France 249 

Italy 307 

IBON  AND  SiXBL— 

exhibit 80 

ores 80 

fuel  need  in  mannfaotnre 80 

ooal 80 

lignite 80 

industry 75,8© 

Tkztilb  Fabbics— 
cotton — 
imports— 

fh>m  Great  Britain 448 

anciently,  firom  India 448 

Green,  Miss  Everett  (England),  prize  for  porcelain  deooration 147 

Green  (James)  dt  Nephew  (London),  glass  exhibit 281 

engraved yases 280*,281* 

Greenpoint  (Long  Island,  N.  Y.)— 

porcelain  manafcMsture 103,196 

Greenwood  Iron  Works  (Orange  Co.,  N.  Y.),  mannfactnre  of  *'  mineral  wool "  (non-conducting 

substance  for  roofing,  etc.) 376 

Grelley  (J.)  ^  Co.  (Saint  Denis,  France),  plate-ghiss 339 

Grenada  (Spain)— 
museum — 

glass  collection 265 

ancient  cotton  culture 4C7 

Gr^n  (France)— 

foAtnce  manufacture 154 

Griffiths,  director  Bombay  School  of  Art 149 

Grinding  machines  («m  Glass:  machinery). 

Grohnuum  (Kud.)  &l  Co.  (Haido,  Bohemia,  Austria),  cokjjred-glass  lamps,  vases,  etc *Sx» 

Gsell-Laurcnt,  J.  G.  ( Paris,  France),  stained-glass  windows 272 

Guadeloupe  («m  France:  colonies). 

Guenne  (Veuvu)  &.  Gilguin  (Paris,  France),  glass  toilet-boxes,  mirror 204 

Guemer,  Vcuvc  E.  A.  (Croismaro,  France),  glass 258 

Guettard,  Jean  ^tienno  (Franco),  geologist,  promoter  of  ceramio  industry 120 

Guiana  (%et  France:  colonies;  alaOy  Great  Britain:  colonies). 

Guide,  the  "Aurora "  of,  engraved  on  glass 237, 274 

Guilbert-Mortin  (Saint  Denis,  France),  enamels,  colored  glass,  imitation  Jewels,  glass  tubes 20(' 
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"Gambo,"  proYincial  name  for  the  okra  plant 488 

Guns  (tee  Iron  and  Steel). 

Gttrtler  (J.  J.)  &,  Son  (Meiateradorf,  Bohemia,  Aoatria),  glawa  ware,  blown,  oat,  engrayed,  col- 
ored   V 2M 

Goatafsberg  (SwedeD) — 

porcelain  manufacture IM 

Guy  &Co.  (Sheffield,  England),  tool  steel 18 

Hackman  &.  Co.  (Wiborg,  Finland),  ontlery 51 

Hadfield's  Steel  Foundry  Company  (Sheffield,  Enf{land),  ateel  castings,  oar-whoela 18 

Haida  ( Bohemia,  Austria) — 

glass  manufacture 2M,  285^  87J 

Haine-Salnt -Pierre  (Belgium) — 

glass  manufacture 802 

Hala  (India)— 

pottery  manufacture  and  decoration 150 

Hall, /atenee  manufacturer,  Gien,  France 1« 

Hall,  Miss  Edith  S.  (England),  prize  for  porcelain  decoration 147 

Hamburg  (Germany) — 

cotton  ti-ade 488 

Hanbury,  Miss  Ada  (England),  prize  for  porcelain  decoration 147 

Hitncock,  RolK>.rt  (England),  engraver  of  designs,  porcelain 1^ 

Hanley  (England) — 

porcelain  manufacture 130, 142, 143 

Hanover  («ee  Germany). 
Hai-dware  {see  Inm  and  Steel). 

Harrison,  Ainslie,  &  Co.  (Lancashire,  England),  pig-iron 21 

Hartford,  Conn.— 

iron  and  steel  manufacture- 
tools  67 

Haviland  ScCo.  (Limoge«,  France),  porcelain  manufactures 16^165 

presented /aiisnM  vases  to  National  Mnsenm,  Waahington .        164 

presented  tiled  panel  to  National  Mnaenm 209 

Havre  (Franre) — 

cotton  trade 467,468 

HAWAII- 
COTTON— 

indigenous  to 437 

exhibit 437 

flayange  (Lorraine) — 

De  Wendel'8  iron  works  at 31, 32 

HAYTI— 

Cotton- 

exhibit 446 

soil  adapted  for  sea-island  cotton 446 

cultivation  prevented  by  laziness  of  the  nativea 446 

Hazarn  i»ee  Great  Britain:  colonies:  India). 

Hazard,  M.  (Paris,  France),  glass  mirror  frames 283 

Hectare,  land  measure,  definition  of 400  note 

Helsiugborg  (Sweden) — 

pot tery  manufacture 1S» 

Helsingfers  (Finland)— 

ceramic  manufacture • 184 

Henri  II  ware  (see  Ceramics). 
Herculancum  (Italy)— 

ancient  use  of  glass  in  windows  344 

Hilfs  Hystxjm  of  iron  permanent  way  for  railroads 89,90 

Hirscb,  E.  ([*aris,  Franct),  stained-glass  windows 272 

Hoboken  (Belgium) — 

iron  sbip-building  at 28 

Hodgetts,  Bichardson,  &,  Son  (Stourbridge,  England),  colored  and  engraved  glaas 283 

carved  vases 282*,  283*.  284^ 

Hodin  (Paris,  France),  glass  signs 267 

Hoerde  Iron  Works  (Gcnuany),  iron  manufacture 30,96 
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Paga 
Hof  (BAvaria)— 

iron  manufacture  at 20 

Hoganfis  (Sweden) — 

ceramic  manufacture 184,185 

materials 184 

Holland  (tee  Netherlands.) 

Ilollins  (of  the  flnu  of  Minton,  Hollina,  Sc  Co.,  Stoke-npon-Trent,  England) — 

tile  manufactures 203,211 

pt-csented  panel  to  the  National  Museum,  Washington 212 

Homer's  Iliad  and  Odysaey,  Flaxman's  illustrations  of,  engrayed 236 

Honor,  Vhre  &  Fils  (Nancy,  France),  stained-glass  windows 272 

Hoopea  &.  Townsend  (Philadelphia,  Pa.),  nuts,  bolts,  screws,  rivets^  etc 66 

Hopkins,  Gilkes,  Sc  Co.  (Middlesborongh,  England),  iron  and  steel  —  19 

Horme,  Compaigne  do  1'  (SaintJ'ulien-en-Jarret,  France),  wrought  iron 12 

Hough,  F.  B.,  his  reports  on  forestry  to  the  United  States  Commissioner  of  Agriculture  re- 

ferredto 391,401 

Houry,  Charles  (Paris,  France),  manufactures  ot faience 173 

Howe  Scale  Company  (Rutland,  Vt.),  scales. 66 

Howell,  James,  &  Co.  (London,  England),  ceramic  decorations 131, 145, 146*.  147 

court  at  the  Exposition  .  J 145 

Hnart  (eee  D'Huart). 

Hudson  Bay  (tee  Great  Britain:  colonies:  Canada). 

Hughes,  John  (Donetz  Valley,  Russia),  iron  and  steel  mannfuotures 54 

Hungarian  State  Railway  Company,  iron  and  steel  railway  material 43, 44 

Hungary  («ee  Austria-Hungary). 

Hunting,  under  the  control  of  Forest  Administration  in  France 397 

Huta  Bankowa  (Russian  Poland) — 

iron  manufacture 54 

Hiittenberg,  iron  mountain  (Austria) 45 

Hyderabad  (India) — 

pottery  manufacture  and  decoration 149, 150 

Hydrochloric  acid  (see  Glass:  materials). 

Hydrofluoric  acid  (tee,  aUo,  Glass :  ornamentation :  etching) — 

preparation  of 320,321 

Hydrosulphuric  acid  {see  Glass :  materials). 

Idaho  {see  United  States). 
Illiuois  (see  United  States). 

Imperial  Gun  Foundry  (Perm,  Russia),  steel  products,  cannon,  projectiles,  musket  barrels 53 

Imperial  Technical  School  (Moscow,  Russia),  tools 61 

India  (see  Great  Britain :  colonies). 

Indiana  (see  United  States). 

Indian  Territory  (tee  United  States). 

Industrial  Society  of  Warsaw  (Russia),  iron  i  ailway  materials,  engines 52, 53 

Inglis,  David  (Liverpool,  England),  statistics  of  British  exports  oi  pottery,  quoted 193 

Innerberger  Company  (Schwechsit,  Austria),  iron  manufacture .» 48 

Innsbruck  (Tyrol,  Austria)— 
glass  manufjacture— 

furnaces 355 

Insects  destructive  to  cotton    462, 463-465 

INTERNATIONAL  EXHIBITIONS— 

influence  of,  on  manufactures 4 

ceramic  industry 115, 116, 117 

OF  LOKDON,  1851— 

stimulus  to  Eiitish  ceramic  industry 117 

OF  Paris,  1855— 

glass  exhibit ^ 259 

OF  Paris,  18G7— 

iron  and  stetl  exhibit  of  Sweden  59 

ceramic  exhibit 115 

glass  exhibit 250 

report  of  United  States  Commission -• 243 

OF  LOXDON',  1871 — 

ceramic  exhibit 150 

report  on,  by  Dniry  Fortnom  cited 150 
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INTEKNATIONAL  EXHIBITIONS-Contliiued. . 
OP  Vienna,  1873— 

American  exhibits  inadequate 4 

iron  and  steel  exhibit  of  Fiance 6 

Germany 33 

Aastria-Hongary 43 

ceramic  exhibit 115 

of  Great  Britain U7, 130,139, 140. 200. 211 

France 171 

report  on,  by  Wul  P.  Blake,  United  States  Commissioner,  extract  Crom 211, 212 

forestry  exhibit — 

report  on,  by  John  A.  Warder,  United  States  Commissioner,  referred  to 391 

glass  exhibit — 

report  by  United  States  Commission 243 

French  Commission 243 

OF  PniLADELTUiA,  1876  (Centennial)— 

small  assistance  fh>m  United  States  Grovemment 3 

iron  and  steel  exhibit  of  France fl 

Austria 43 

Sweden 57 

United  States 64 

Norway 78 

report  on,  by  L  L.  Bell,  M.  P.,  England,  quoted 110 

machinery  exhibit 87 

ceramic  exhibit 115,139,200,225 

of  Great  Britain 139,144,200,225 

I'rance 164,171.208 

United  States ^ 190 

gloss  exhibit — 

of  Austria 236 

rtiport  by  United  States  Commission 243 

British  Commission  243 

French  Commission 243, 244 

OF  Pauib,  1878— 

liberal  support  by  the  French  Government 3,4 

not  appreciated  by  United  States  Gx>vemment ..  .  4 

American  exhibits  inadequate 4, 64, 190, 191, 244, 423, 435 

Iron  and  Steel  Exhibit 3-112 

CBOAinc  Exhibit 113-226 

Glass  Exiimrr 227-387 

Foi:k8try  Exhibit 38iM31 

Cotton  Dxiiiuit 433-474 

buildings — 

sheet  glass  for  the 2© 

Trocad6ro,  view  engraved  on  glass 266 

Paris  Municipal  Pavilion,  glass  panels 271 

Fine  Art  Gallery,  terra-cotca  entrance  porch 162 

Ch&letof  the  Administration  of  Forests 389*,392,393 

Pavilion  des  Gardes  (Forests) 398 

Inwald,  Joseph  (Prague,  Bohemia,  Austria),  glass  yases,  candelalyrA 294 

Iowa  (see  United  States). 
Ireland,  Irish  (see  Great  Britain). 
Iridescent  glass  (MS,  also,  Glass) — 

discovery  of 291,292 

IRON  AND  STEEL— 

[Note.— rA«  iron  and  steel  exhibit  i§  indexed  in  detail  under  the  tUlet  qf  the  producing 
countries,  viz: 

Afghanistan.  <;hili.  Great  Britain  (with  Ans- 

Africo,  China,  tralia,    Canada^     India, 

Argentine  Bcpublic,  Colombia,United  States of^  etc.), 

Austria-Hungary,  Ecuador,  Greece, 

Belgium,  France  (with  Algeria  and       Italy, 

Bolivia,  other  colonies),  Japan, 

Brazil,  Germany  (and  provinces),        Luxemburg, 
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IKON  AND  STBEL— Continaed. 

[NoTS.— TA«  iron  and  tU^l  eachibit  it  indexed  in  detail  under  the  tiUet  oj  the  producing 
eotmtritt,  viz: 

Madagaacar,  Portugal,  Tranavaal  Republic, 

Mexico,  Bnaaia  (with  Finland),  Turkey, 

Morocco,  Spain,  United    States    (with 

Persia,  Sweden,  indiyidual  States). 

Peru,  Switzerland, 

See,  aUo,  Machinery,  Operatives,  Protective  legislation,  BaUroads,  Wars.] 

classification  of  exhibits  (Group  V) ..  2 

RSPORT  ON  THE  Isoif  AKD  Stsel  Exhibitb  AT  Pabis,.  by  the  Hon.  D.  J.  MoBBELL,  as- 
sisted by  James  M.  Swank 1-112 

Olnstratiou :   PaTilion  and  model  of  80-ton  steam-hammer,  Schneider  &  Co.,  Crousot, 

France frontiepiece to  VoLIIl 

preparation  of  exhibits  by  French  Goyemment  and  people 3,4 

European  goyemments 4 

neglect  of  preparation  by  United  States 4,64 

exhibit  of 4,5,87-91 

countries  producing  98  per  cent  of  manufiEtctuTes  of 5-74 

1.  Great  Britain 6,0,15-26,58,100,103,106,108 

2.  United  States 6,6,63-74,108,112 

3.  Germany 6,6,26-36,06,07,103,105 

4.  France 6,6-15,58,97,08,103,104 

6.  Belgium 6,6,36-42,45,08,09,104 

6.  Austria-Hungary 5,6,42-50,96,105 

7.  Buasla 6,0,60-57,09,104,105 

8.  Sweden 5,0,57-63,99,100 

other  countries  prodnoing  Iron  or  steel 6, 75-s6, 100, 105 

world's  production,  iron : 5. 6, 24, 94 

steel 6,6,25 

coal 25 

new  uses  for— 

cables,  ropes,  cordage 23 

railway  sleepers,  permanent  ways 23, 24, 33, 44, 89, 90 

iron  taking  the  place  of  wood 400 

railway  cars 33,79,00 

telegraph  poles 33,00 

props  in  mines 33,00 

parts  of  buildings 33,90 

bridges 79,90 

fences 80 

ships 26 

steel  taking  the  place  of  iron 13,14,16,81,89,95,100,101,102 

shipbuilding 23 

bridges 23 

boUers 24 

car  wheels 18,24 

rails 31,39,42,48,79,95,102 

Bessemer  steel,  growing  use  of 24, 31, 39, 42, 61, 88, 89, 95 

displacing  iron  and  other  steel 14, 10, 31, 89, 95, 100 

forcutiery 24,59 

railway  appliances 24 

rails 42,95 

destroying  the  iron  industry 95,100-103 

overproduction  of 102 

Siemeus-Martin  steel,  growing  use  of 24,30,61,80 

universal  business  prostration 02-108 

caused  by  wars 92,93,95 

labor-saving  machinery  and  rapid  manufacturing  processes 93, 95 

exhausted  demand  for  railroads 93,04,05 

displacement  of  iron  by  steel 05 

present  condition  of  labor  in  Europe 103-108 

American  competition  in  forcipn  markets  (#«,  also,  United  States) 108-112 

processes  of  manufacture  (eee  Machinery). 
Iron  and  Steel  Institute  of  Great  Britain— 

discussion  of  questions  in  metallurgy W. 

fire-brick,  furnace  construction 217 


\ 
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Isloof  Wight,  sand  from,  nsed  in  plato-glaas  manufiictiire  fai  Gnat  Britsfai 813 

Isleworth  (England)— 

porcelain  manufacture 120 

ITALY  (fee,  also.  Brindisi,  Naples,  Salenno, 

Florence,  Pompeii,  Sardinia, 

Herculaneam,  Borne,  Venice). 

preparations  for  the  Exposition 4 

operatiyes —   . 

wages lOj,  106 

women  as 106,108,447 

day's  labor IW 

poor  and  ignorant 447 

averse  to  im p roved  implements 447 

Cbuamics— 

list  of  exhibitors 18D 

mannfacture,  early — 

tiles  118 

grafito IM 

stanniferous  glaze - 118 

majolica 118 

porcelain 118 

soft  -  118 

imitated  in  Fmnce    154,166 

imports  from  Great  Britain 183 

collections — 

Musenm  at  Naples 138 

Cotton— 

exhibit 44«,447 

varieties  shown  by  drawings 447 

soil  adapted  to  the  cultivation 447 

operatives — 

poorand  ignorant 447 

employ  in  efKcient  implements 447 

imports — 

firom  France 467 

United  States 468 

production 468 

early  introduction 468 

cultivation  nnder  Napoleon  I 468 

modem 467,468 

FOKBBTBT— 

exhibit  896,401,4(J2 

by  the  Direction  of  Agriculture 401,468 

ottjects  exhibited — 

collections  of  native  woods - 408 

woods  for  construction « 462 

resinous,  fibrous,  coloring  materials,  etc 402 

worked  objects  in  wood 402 

woods  produced — 

ash 416 

cedar -416 

chestnut 468 

cork 403 

mulberry 468 

oak 402 

olive 468 

pine 403,416 

manufactures  and  uses — 

cabinet-making,  ven  ecring 402 

building  materials. 408 

gun  stocks  402 

wheelwright  materials 402 

staves 402 

fuel 400 

wood 403 

charcoal 468 
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ALY— Continaod. 
Forestry— 

mannfactures  and  asecH- 

tanning  barks 403 

resinonB  prodacta 403 

tarpentme •  403 

potaah 403 

cork 403 

barrels,  etc 404 

exporta 401,402,403,404 

imports 402,403,404 

cork  from  Algeria 417 

preservation  of  soil  by  embankments 393 

Glass— 

exhibits 229,238-241,304-309 

collections- 
Christian  Masenm  of  the  Vatican,  Rome 239, 241 

Comer  Moseum,  Venice 239 

Treasury  of  St.  Mark's,  Venice 239,240 

MnranoMusenm 239 

l^ational  Masenm,  Naples 240, 24 1 

styles  and  designs — 

Arabian 230,241,307 

Byzantine 239,241 

Christian 239.241,307 

Coptic 239 

Egyptian 239,307 

Greek 307 

Pompeiian 241 

Boman 239,307 

old  Venetian 238,239 

articles  mannfactnred — 

imitation  jewels 239,240,304,305,308 

lamps 239,307 

vases,  urns,  tazzas,  goblets,  chalices 239, 240, 241, 245, 305,  306*,  307, 308 

mosaics 239,241,304,308,307,308,309 

candelabra,  chandeliers,  Insters 230, 245, 304, 305, 306, 308 

mirrors 1:45,304,306,307 

frames  for  mirrors,  pictures,  etc 304,306,307 

caskets 305 

furniture,  tables,  flower-stands 306, 308 

baskets 308 

book  covers 308 

toilet'bottles 308 

fancy  articles,  paper- weight s 308, 309 

quality  of  manufacture — 

colors  unsatisfactory 245,289,304,305,306,309 

workmanship  uxiakillful 245,  251, 289, 304, 305, 300, 307, 308 

want  of  taste  in  design 238, 245, 29L',  304, 306, 309 

tawdry  decoration 245,263,304 

attempted  revival  of  old  methods 238, 245, 267, 304, 305, 309 

wares- 
blown 239,240,304,305,306,308 

white 307 

spun 308 

woven 308 

ornamentation — 

colors 239,240,241,245,304,305,306,307,308,309 

murrhine 239,240 

gilding 239,305,307 

silvering 306,307 

in  combination 305,  S07 

layers,  cut  through  like  cameos 240, 241 

smaiti  tints 241 

aventurino 304,306,307,308 

iridescent 307 
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ITALY— Continued. 
Glass— 

ornamentation- 
pastes 239,240,3« 

enamels 230,805,307,308,300 

mowiics  2»,  241, 304^306, 307, 308, 309 

mounting  in  metal 239,240,306 

grinding .        Jti 

engraving 241,306 

cutting 307,308 

etching 241 

painting 305,307,308 

crackling 305 

spun  threads 306 

filigree 305,307 

twisting,  entwining v 307,308 

marbling 305,307,308,308 

metallizing 307,309 

operatives — 

training  of,  in  old  methoda 238, 307 

number  employed 307 

children  as 307 

wages  309 

exports — 

mosaics  to  Great  Britain 341 

imports — 

painted  church  windows  from  Belgium 303 

imitated  abroad — 

Venetian  wares  imitated  in  France 251,25e,257,i:65,26B»aa9 

Great  Britain 238,280,281,282,284,299 

Iron  and  Stbbl — 

exhibit 78,79 

production 75, 78, 751 

ores 78,79,88 

fur  Bessemer  steel 88 

iron 79 

steel 79 

fuel  used  in  manufacture- 
coal  wanting 78,79,88 

charcoal 79 

coke 79 

manufactures — 

iron 100 

pig  and  crude 79 

wVought : 79 

steel — 

cemented 79 

crucible 79 

machinery 79 

engines   •••• 79 

locomotives 79 

railway  material 79 

«        rails   W 

bridges,  viaduct-s 79 

tools,  cutlery , 79 

cxi>orts — 

ores J. 79^100 

to  France 12 

imports — 

coke  from  Great  Britain 79 

coal 79 

from  Great  Britain 79 

briquets  from  France 90 

iron  and  steel 79 

locomotives  from  United  State* 91 
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rr^  L  Y— Continned. 

IBON  AKD  StKKL— 

operatives,  wages  of 105,100 

railroads 70 

TXXTILE  FABBICfr— 

cotton — 

early  trade  In  (15th  centnry) 400 

popular  in  18th  century 408 

industry  stimulated  by  the  "Continental  System  "  of  Napoleon  1 408 

subsequently  declined 408 

imports  from  Great  Britain 408 

PKOVINCES— 

ELBA— 

IBON  ores 13,79 

LOMBAEDY— 

InoNores 79 

Steel  manufacture 79 

PIEDMONT— 

Irox  manufacture 79 

TUSCANY— 

Ibon  manufacture 79 

trade  in  potash 302,403 

Jacob, Holtzer,  &Co.  (TJnienx,  France),  iron,  steel,  castings, tools, cannon  12 

Jacobean  style  (tee  Ceramics). 
Jamaica  (tee  Great  Britain:  colonies). 
JAPAN— 

CSRAIIICS— 

exhibit 108 

list  of  exhibitors 188-190 

collection  in  South  Kensington  Museum,  London 110, 117 

influence  on  Eurox>ean  ceramic  industry 117 

imitated  in  France 117,133,105,100,107,170,171,173 

Great  Britain .- 117,134,139,140 

India  (modem) 149 

enamels  on  lava 108 

eloitonni 198 

with  metallic  mountings 173, 174, 198 

decoration  of  French  porcelain  for  sale  as  Japanese 105, 173 

imports  from  France 178 

exports — 

to£uroi>e 105,178 

United  States 105 

COTTO»— 

exhibit 447 

soil  and  climate  adapted  to  searlsland  cotton 447 

production  increasing 447 

FOBBSTBT— 

exhibit 395 

Glass— 

imitated  in  France 249,261,254 

Austria 294 

Italy 809 

Ibom  axd  Steel— 

ores 83 

magnetic  iron  sand 83 

coal 83,88 

an  thracite 83 

bituminous 83 

lignite  83 

charcoal 83 

manufacturing  processes 83 

manufactures — 

tools,  cutlery 83 

raJlroods 03 
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Jaora^i  (Zorroza,  Spain),  iron  and  steel  prodaots  77 

Java  («ee  Netherlands:  colonies). 

Jean  Fils,  Mme.  (Paris,  France),  enamel-decorated  glass 28S 

Jemmapcs  (Belgium) — 

gloss  manafuctare 302 

Jenkinson,  Alexander  (Edinburgh,  Scotland),  Venetian  and  muslin  gloss 282 

Jessop  (AVilllam)  &  Sons  (Sheffield,  England),  cast«teel  products 18 

Jesuits  introduced  cotton  into  Paraguay 449 

Jeumout  (France)— 

glass  manufiicture 250,328 

Jewelry,  imitation  (fee  Glass). 

JjeflTs  Anns  Factory  (Kama,  Russia),  steel,  arms 53 

Johnson,  J.,  commissioner  of  customs,  Canada,  quoted 85 

Jonooskopf  &.  MendeleleiT  (Nyni-Novgorod,  Eussla),  iron  manufjucture 54 

Jowitt  Sl  Sons  (Sheffield,  England),  steel  saws 18 

Jullien,  A.,  director  of  the  Terro  Noire  Iron  Company,  France  (eee  Torre  Noire). 
Jumet  (Beldam) — 

glass  manufacture 301, 302, 345 

Jumu,  son  of  Osman  the  potter  (Karachi,  India),  manufacturer  of  pottery 150 

Jura,  department  of  (France),  pine  wood  of,  used  in  constructing  musical  instruments 3M 

Justice,  Fhilip  S.  (Philadelphia,  Pa.),  iron  and  steel  manufacturing  process 96 

Kama  (Itussia) — 

JjcfTH  Arms  Factory 53 

Kamskii  Works  (Perm,  Russia),  iron  for  ship- building,  armor  plates 55 

Kondlcr  (Germany),  sculptor  and  designer  in  ceramics IID 

Kansas  (see  United  States). 
Kaolin  (tee  Ceramics). 
Kapfenberg  (Austria) — 

steel  manufacture 47 

Karachi  (India) — 

pottery  manufacture  and  decoration 150 

KaufTmau,  Maria  Angelica  (SwitzerLind),  furnished  designs  for  the  Imperial  Porcelain  Manu- 
factory, Vienno 178 

Kensington  Museum  (tee  London:  South  Kensington  Museum). 
Kent,  Ohio — 

glass  manuflM^ture 946 

Kentucky  (tee  United  States). 

Kerlin,  A.  (Stockholm,  Sweden),/a!«nM  stoves 1© 

Kesslcr,  L.  (Paris,  France),  inventor  of  processes  of  etching  and  printing  on  glass 273 

Khoonds,  tilbe  in  British  India,  destruction  of  timber  by 427 

Kilner  Bros.  (Thomhill,  Lees,  and  Conisborough,  England),  blown-glass  bottles,  druggist's  ware.  288 

Kilogram,  definition  of 401  nets 

King  (England),  gloss  vases  carved  by 275,278* 

Kipling,  tlirector  Bombay  School  of  Art 149 

Klingenbcrg  (Germany) — 

potter'sclay    328 

Knose-Michailovski  Works  (Zlatoust,  Russia),  steel  products,  cannon,  small-arms 55 

Knox,  J.  E.  (England),  earthenware  mantel  carved  in  (TTO/lto 210,211 

KosBmer  Works  (Norway),  iron  products 78 

Koles,  tribe  in  British  India,  destruction  of  timber  by 427 

Kolpluo  (Russia) — 

iron  and  steel  mannfiskcture— • 

armor,  etc.,  for  ships 63 

Koncbeoserkll  Iron  Works  (Russia) 65 

K5nig  and  Laura  Ilutte  Iron  ond  Steel  Works  (Germany) 90 

Koor  Koos,  tribe  in  BritlslL.India,  destruction  of  timber  by    427 

Kmpp,  Alfred  (Essen,  Germany),  steel  manufacture 30^ 82, 33,96 

invented  weldless  cast-steel  tires 83 

Kuhliger-Bonret,  F.  <Paris,  France),  inventor  of  process  for  silvering  plat<e-gIaM 200 

Komaon  (tee  Gseat  Britain :  colonies:  India). 

Koshwinsk  Iron  Works  (Blagodat,  Russia) 54 

Labouin  (France),  decorator  of  porcelain . .  172 

Laoroix,  A.  (Paris,  Franoe^  enamels  and  colors  for  painting  on  china  and  glass 245^  268 

Aunaces,  etc.,  for  amateurs'  use 288 


LkflMa  (Ksir  Orl«uu, !».),  ootlod  exhibit Uf 

Iafaa,Fslii(Fniieel,/a):mM*>M. ISS 

I.4«o«(MiGn*tBriU>ln:  eolonlu). 
Ldion  tlBiUa)— 

pottary  munCftcton  mnd  dflcontlon ------' -'.'- ^^--^_.  IfiQ 

l^mb) ThomHA, ear] J  inn muiitCutara  in  Connecticut __ ......  01 

lAmbert,  Ciuliuer  {Charlerol,  B«]piuu>,  glau  BlLeAtB  mnd  ojlindor*.-- - - 303 

LambeUi  Art  Scbool  (M  London). 

Lamp*  (*H  Cilaaa). 

Idndier(A.l  &IIoniUil]e,propr<etan<>f  gluawoTkastStTTea,  FruiM((HCrl>talIacladeS4vrMj. 

I^nilon  Campany  (England),  Siemena'  ated  pnxlDala IT 

Langataffn,  K  (Englud),  priic  tbr  poioeUia  d«oontlOB. UT 

I^pland  <*H  Swedsn:  provlnOMj. 

iTdoU f50 

Lead  (tMClaoa:  nalariali). 
LfBBlB  (a  iiroTlnco  of  Swedan)— 

CDnatrucllDuof  boiUMlu 4M 

dFiwalUiind  mamifactureof  peat. 4M 

LeBlnnc.C  (I'aiia.Fnncej.glaaa - 25* 

L«cl>Der  Mining  Machine  Company  (ColiunbuB.  Uhio).  maclilDe  for  mining  cool SB 

L*e,Ui»C.lLiEnEl«nd),  priieforpofCKlaindecoralion. 1*7 

LeeiI*(DeDgal,Indlaj,c«iaerTaloTDf  foreaU 4K 

Lesda  (England)— 

BcboulufClilaa  Painting...- ISl 

Loeda  For^  Cutupsny  (U-etli,  England),  iron  boUor  plates,  aharta,  ailea,  boiler  Sues 21 

Leere  (m  Claae:  macbloery:  fumacea). 

Lefuvro.  L.  (raria,  Franoo),  atained-glaaa  wlndoka — Z72 

Legnnd  (Alj;eiiu),  engineer,  promoted  uae  o(  leen-wk  timbei  In  aliip  building 41S 

LtilU.  TureatB  ur  (FortDgel).  ailmlnlatration  of 112 

icain  manufjctDrs 411 

Leilliner,  cbeiolat,  decorator  of  poicelain  at  Imperial  Uannbctory.Tleniia ITS 

bine  color  named  alter  bim ITS 

Lenialn  FrArea  (Anlcbc,  Fnuce).  abeetglnas  mirrora 203 

fuiniahedabeel-glaastortbeEipoaltlonbulldlniia 203 

Umal-Baqnetft  Co.  (Paria.  France),  enamel  deccrallun  of  plats  and  window  giMMm 207,20 

iDTcntan  of  ttattenlng  oveni in 

proocM  fur  decorating  mului  glaaa. !W 

Lmoir  proceaa  of  allrerlDg  glaaa 2M 

Leooi  riato  (ilaaa  Company,  gtasa  mannlhctnni 35> 

Lenaea  (w  Ginaa). 

Leonard,  Henry,  early  Iron  manufkctnrer  In  New  Jeraey - 09 

Leonce,  modeler  In  porcelain - 143 

Lemni  (France)— 

Abbey  ot  early  p«lnt«d-El»»«  window! 346 

L4»6iiuii,  CLarlea  {Beao Tils,  Franco),  glaaa  window*  with  hlatorlcal  panel! 273 

LeTleil,  writer  on  glaaamanufMtnre  844,349 

UTy.  £iiillu  (France),  dealgna  for  enameled  porcelain  pancla  In  tlie  eatraooe  porcb  (otheGal- 

loiyof  Kino  Arte  at  t  be  Eipoaillon-. -...,..-- 103 

Uv]-.  E.&  C  (I'nris.  Fnncel,  porcelain  raaea 113 

Liebig.  UuniD  Jnatu!  ion,  cbemlat.  experiment!  In  glaai  mannbctore 334 

Liige  (Ui'ltrium)— 

iron  and  ateut  mannEactnre — 

luMwnuUvei 40 

Llgbfcatliguof.gngLui 310,317,040 

Ugbt-liiiiiaB  U'Une!,  Hog!  (Ml  GIOMJ. 
Lignite  (ir*  Iron  and  Sleeh  tad). 

LUIealuiU  Company  (Shropalilra.  England),  Iron,  on*,  ooal 20 

Uila  (FnDce>— 

wageauf  operatWea -...,-.,,.,.,,- .,,.,.....,.,.,. -.--,,, 104 

Lilpo[i,  Kau,  &  Loewonoteln  (Warsaw,  Boaaia).  beet«iigu  machlncsy G3 

XJdm  (ut  Gbiaa:  mataiiala^. 
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Lime  Rock,  Conn. — 

iron  manulkctnre  at 61 

limmared  (Sweden)— 

glass  manafocturo 801 

Limoges  (France) — 
ceramics- 
porcelain  manufacture  152, 163, 165, 170 

/aienee  manufactore 164,206 

ancient  enamels  cf^  reproduced 170,197,196 

modem  enamels 1117, 196 

glass— 

enamels 239 

School  of  Pino  Arts  applied  to  Industry 174, 197 

lincleucber,  Edonard  (France)./ai«ne«  Tase 165 

Lindholmon  (Sweden) — 

iron  and  steel  manufacture — 

sbi p-yard  and  macliine-shops  of  the  Motala  Company 61 

Lissaate  &  Cosson  (AuberriUiers,  France),  glass 247,254 

Lissino  (Russia) — 

Forest  School 418-421 

Litharge  {ne  Glass:  materials). 
Liverpool  (England) — 

porcelain  manufacture     119 

decoration 119 

Livonia  (tee  Russia:  provinces). 

Lloyd,  Francis  H.  (Wednesbury,  England),  tweer  for  blast  furnaces 23 

Lobdell  Car  Wheel  Company  <Wilmiugton,  Del.),  car  wheels,  paper  rolls G 

Lobmoyr,  J.  &  L.  (Vienna,  Austria),  glass  exhibit 229, 290-293 

Bohemian  glass  ware,  engraved,  colored 290, 291, 298 

iridescent  glass,  enamels 201, 293* 

chandeliers 292 

glass  exhibit  at  Centennial  Exhibition 236 

Lobmeyr,  L.  (Vienna,  Austria),  juror  in  Class  19  (Glass) 229 

book  on  " Die  GUuindustrie,''  etc 245,297 

Locomotives  (»ee  Iron  and  Steel;  also.  Machinery). 
LodeliuMUt  (Belgium) — 

glass  manufacture 902 

Loebnitz,  Jules  (Purls,  France),  artistic  faveruie  for  the  entrance  porch  to  the  Gallery  of  Fine 

Arts  at  the  Exposition   1© 

Loiseau.  E.  F.  (Philadelphia,  Pa.),  compressed  fuel 90, 91 

Lom hardy  («ee  Italy:  provinces). 
London  (England) — 
British  Museum — 

ceramic  collection 201 

glass  collection 240,241 

Lambeth  Art  School    M3 

Museum  of  Practical  Geology — 

ceramic  collection  118^139^140 

Royal  Academy — 

prizes  in  ceramic  art  decoration  decreed  by —         1^ 

exhibitions  1^ 

St.  Thomas  Ilospital — 

wall-tilo  linings     304 

South  Kensington  Museum — 

commie  collection 116,135,136,203 

gloss  cullcctiun 291 

Zoological  Gardens- 
art  objects  modeled  at 143,144 

glass  manufacture 238,281,284,285,288 

porci'laiu  foauufaciure ..         143-147 

Douiton&Co.,  Lamreth 131,143-145,225 

euamellug  on  ii-on 200 

under;n^uud  railwav  - 

ceriuuic  signs  and  fomishings  of  stations,  etc • 19^20(^204,200 


INDEX.  549^ 

Londonderry  (Nova  Sootia,  Canada) — 

iron  and  steel  mannfactnre M 

Langcluunp  (France) — 

porcelain  mannfactore  and  decoration 172 

Longwj  (France)— 

iwrcelain  mannfactnre 167,108 

enameling 167-lfli 

Lonqnet,  Charles  (France),  decorator  of  enameled  porcelain    168 

Loremy  Sl  Bochet  (Paria,  France),  silvered-glasB  furniture 263 

Lorin,  N.  (Cbartres,  France),  stained-glaas  windows 272 

Loiraino  (sm Germany:  Alsace-Lorraine). 

Lot-et-Garonne,  department  of  (France),  cork  manufacture 401 

Lotus  flower  in  Indian  pottery  ornamentation 149 

Louis  XIV,  King  of  France,  ordinance  protecting  French  forests 306, 307 

LouiaXV,  King  of  France,  promoter  of  ceramic  industry 1^,152 

Louisiana  (tes  United  States). 
Louisville,  Ky. — 

iron  and  steel  mannfkotnre— 

metal«working  machinery  66 

glass  manufiicture 815 

Lonrcbes  (Franco) — 

l^oss  manufiicture .         276 

provision  for  the  welfiMne  of  operatives 270 

Lourroil  (France)— 

temMiotta  tile  manufacture .*....         ITS 

Lowestoft  (England) — 

porcelain  manufacture 121 

Lubricating  oils    456 

Luca  della  Bobbia  (Italy),  sculptor,  painter  on/stlmcs,  promoter  ceramic  decoration 117 

Lumber  (fea  Forestry). 

Lundqnen,  B.  IL  (Stockholm,  8weden),/aienM  stoves 18i 

Lustered  glass  (tes  Glass). 
LUXEMBURG,  GBAND  DUCHY  OF— 

[Note.— 7%0  iron  and  tteel  indtutfy  qf  Luxemburg  it  eontidered  together  vntk  (Aa(  cf 
Oermany,    See  Germany.] 
IBOX  AND  Stxbl— 

ores 5^ 

manufactures 84,  W 

exports- 
ores  to  Belgium 42 

pig.iron  to  Belgium ^ 42 

Lynn,  Mass.— 

early  iron  manufacture.  ^ 68 

Lyons  (France) — 

/oSmM  manufacture 154 

old  designs  reproduced IM 

MoArtbur  cotton  gin 458 

McCafiroy  Sc  Bro.  i Philadelphia,  Pa.),  flies,  rasps,  etc 67 

McLaughlin,  Louise  (Cbicinnati,  Ohio),  porcelain  decor^on 196 

book  on  "China  Painting" 246 

MacLcUan,  P.  Sc  W.  (Glasgow,  Scotland),  iron  railway  sleepers 23 

MACHINERY  (biduding  tools,  implements,  appliances,  processes) — 

labor-savin;:,  use  of 5.37.87,08,05,377 

disused  in  agriculture — 

inlndia 438 

Egypt 441,44:;4tt 

Italy : 447 

United  States  (sea-island  cotton  plantations) 448 

disused  in  glass-making  in  England 371 

made  in  connection  with  iionand  steel  manufactures  in  Europe f 

distinct  establishments  in  America. .   5 

agricultural— 

beet-root  sugar  making 12, 16, 22, 34, 44, 67, 58, 67, 68, 70, 77. 84 

cotton  cultivating 12,22,34.44,52 
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HACHINEKY— Contiimed. 
Bgricnltaral — 

cotton  coltiTating — 

,    .  gins 441, 454, 456^  451 

presses 441 

barrows 4& 

,  drills 423 

plows 440,441.442,443,447.452,453.455,457 

hoes 441,443,453,457,451 

sjmdcs 441 

brSehe  (plan  dng  implement) 443 

steam-plows 22 

ceramic  industry- 
preparing  materials 153,211,212,221 

molding  bricks 222 

tiles 202,205^206 

ftimaces,  kilns 167,212.223,224.324-828 

engines 7, 8, 12. 18, 22, 84, 38*40. 44, 52, 68,  G4, 60^74. 80,84 

blowing 9 

fire 22,14 

bydnraUD 80 

looomotiyes 7.12,22,84,88,39.40,44.64.06.74.75.79.91.357 

,  marine 7.22,98 

boUenfor 7.17.21,24,88,44,58,74 

gas-barcing 354 

petroleum-bnming tSU 

forestry  processes — 

cork  manufacture 401 

peat  prei>aration 408^400 

by  hand  and  horse  power 408 

steam-power 408 

in  tat  stories 408 

gl&ss-working — 

for  cutting  and  engraTing 267,285,208,209,869,370 

by  the  wheel 237,255,273.275,282,282.289,368 

iron 868 

stone 868 

wooden 868 

cork 808 

Tilghman's  sand  blast 243,255,299^302,370 

for  pressing 255*  288, 311, 3G8»  378-385, 387 

ruling 267 

grinding  and  polishing  plate-glass 800,320^332,333,336 

casting  plate'glass  330, 331 

rolling  plate-£^ass 336 

worked  by  hand       333;  371 

power 833,388 

steam 255,270,288,300,884 

hydraulic 255 

compressed  air 884, 385 

grinding  mills 268|d02 

tools 877-387 

botUe-making 258,358,359 

molds  270,358 

dosed... 270 

rotary 270 

inm 358,350^385^866*377-386 

wooden 866,871 

day 858 

blowing 313, 847, 358*  350. 865*  8eS*  367 

nickel-coating  of  366 

preasing 377-386 

shaping 880-386 

furnaces 324-328*  850-358, 864, 3&;*  372*  375 

gas 288,300,801,809,310,832,352-358,372 
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liACHDrETlY— Continaed. 
glass- working — 
fnrnacei*— 

BootiuB 255,802,309,330,332,353,364 

SiemenB 243, 255, 300, 301, 802, 309, 320, 330. 3U2, 3."i3, 354, 364 

annealing 812,830,831,354,359,305,373 

** glory-boles"  (reheating) 351,365 

Ponsard 270,354 

portable,  for  baking  china  and  glass 268 

mel  ting 268, 269. 270, 347, 354, 355, 356, 358, 364. 372, 378 

mnille 307 

blowing 347 

poU  UHod  in 324-326, 347, 355, 356. 362, 365, 373 

fire-bricks  for  {tee,  alto,  Ceramics) 324, 326-328, 380 

ovens — 

drjing 268,355,374 

flattening 301,348,340,354,365 

iron  and  steel  working 4, 5, 87 

steam-hammers /rontwpiece,  7, 12^  13, 22, 32, 38, 77 

rolling 10,11,13,21,27,30,32,33,38,41,46,47,54,70,75,77,83,86,102 

steam-cranes 22 

famaces 29,45,63,210-210 

oonntmotion  ofi  fire-brick 216,217,219 

puddling 8,10,20,21,38,41,46,47,54,66,00,70,77,87 

Banks 7,19,41 

Lemnd 31 

wolf 1 46 

CataUux 56,60,73,76,77,79 

blast 8, 9, 10, 13, 14, 20, 21, 27, 88, 40, 41, 46, 47, 64, 60, 70, 73, 77, 78, 83, 101 

reheating 10, 54, 56, 77 

hot-Mast  ovens 46 

Whitwell    8,13,22,29 

Cowi)er 8 

Neilson 13 

Cooper 22 

processes — 

Bessemer  . .  .8, 9, 10, 15, 16, 24, 25, 29, 80, 81, 38, 39, 41, 42, 44, 47, 48, 51, 52, 53, 58, 59, 60, 01, 63, 72, 73, 

74, 77, 88, 89, 95. 09. 100, 102 

Siemens 17,25,31,32,46,47,52,53,55,74,70,101 

Siemens  Lnndon 60 

Siemens-Martbi 8, 9, 10, 15, 16, 17, 19, 24, 25. 31, 89, 41, 44, 47, 51, 52, 54, 58, 61, 74, 89 

Siemens-Cowper 10, 29 

Martin 25 

Pemot 52,53,60 

Uchatius 00 

Ponsard 10,41 

Bicheroaz 32 

open-hearth 16,41,63,60,63,72,73,84,87,95,100,101 

Whitworth 17 

Attwood 18 

Bell 19 

Ueior's  steel-casting  in  molds 33 

DiiPny's  direct  production  from  ore 65,66 

intermission  of  inventions  in 87 

machine  teols 13, 16, 17, 22, 32. 3.^,  34, 40, 64, 66 

metal-working 4,5,7,22,03,67,68 

mining 12,40,66 

paper-making 65 

pnmi>iiig  ..   12,16,22,88 

making  compressed  fuel 90.91 

shoe-making 67,68 

textUo 6,16,22,66,67,68,459,461 

wood- working 44, 58,  ff^ 

MADAGASCAR.- 

cool  deposits 82 

iron  ore 8H 
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Madras  (see  Great  Britain:  colonies:  India). 

Madura  (tee  Great  Britain:  colonies:  India). 

Ma<^  Fr6re8,  proprietors  of  glass  works  at  Clichy,  France  (eee  CristaUerie  de  Clicliy). 

Magnesia  (tee  Glass :  materials). 

Mahler  A  Eschenbocher  (Austria),  miner's  tools 4S 

Mahommed  Azin,  the  Pathan  (Karachi,  India),  mannfactorer  of  pottery 15 

Mahratta  (see  Great  Britain:  colonies:  India). 
Maine  (tee  United  States). 
Mi^olica  (tee  Ceramics). 
Malmo  (Sweden) — 

ceramic  manufacture IBi 

Malta  (tee  Great  Britain :  colonies). 
Malvern  mils  (England)— 

early  manufacture  of  encaustic  tiles 118 

Manganese  (fee  Gloss:  materials). 

Manitoba  (fee  Great  Britain :  colonies :  Canada). 

Mannheim  (Germany) — 

glass  manufacture 250,329 

Manufacture  des  Glaces  de  Sainte  Marie  d'Oignics  (Floreffe  and  Aniche,  Belgium),  plate-glass.  299.329 
Marbclla  (Spain)— 

iron  manufacture 78 

Marchlcnne-au-Pont  (Belgium) — 

glass  manufacture 302 

Maria  Theresa,  Empress  of  Austria,  promoter  of  ceramic  industry 119,178 

Marienberg  (Sweden) — 

porcelain  manufacture..: 184 

Marrel  Bros.  (XHve-do-Gler,  France),  iron  armor  plate 11 

Marseilles  (France) — 

faience  manufacture 168 

Marseilles  Foundry  and  Mining  Company  (France),  Iron  and  ores 12 

Marsh,  George  P.,  his  book  on  * '  Earth  as  Modified  by  Iluman  Action, "  referred  to 391 

Marshall  (England),  modeler  on  porcelain 143 

Martin,  C.  (Paris,  France),  mirror,  glass  furniture 263 

Martinique  (tee  France:  colonies). 

Maryland  (tee  United  States). 

Massachusetts  (tee  United  States). 

Mathicu,  subdirector  of  Forest  School,  Nancy,  France,  collection  of  Indian  timber  andforoBtry 

si>ecimens 430 

Mauch  Chunk,  Pa. — 

iron  manufacture 73 

Maugin-Lesur,  C.  A.  (Paris,  France),  mirrors 2C2, 263 

Man*  &,  Co.  (Brosely,  England),  tiles 212 

Medici,  Duke  Francesco  de  (Italy),  promoter  of  the  ceramic  Industry 118 

Meehan,  Thomas  (Germantown,  Pa.),  forest  tree  seeds .   .         395 

Meerut  (fee Great  Britain:  colonies:  India). 
Megin  (France)— 

cork  manufacture    401 

Meier,  Jacob,  technical  director  Bochum  Company  (Germany) — 

inventor  process  of  steel-casting 33 

Meikhaillolskoe  (Busala)— 

School  of  Forestry 4J2 

Mej«seu  (Saxony,  Germany) — 

porcelain  manufacture 1 19, 120, 121 

decoration J 119 

tests  of  materials  by  the  government   195 

Meisterdorf  (Bohemia,  Austria) — 

glass  manufacture 2M^296 

Memphis,  Tenu — 

cotton  exhibit  by  the  Board  of  Trade  of 435 

grand  prize  awarded  to , 438 

Mercury  (fee,  also,  Glass :  materials)— 

dangerous  to  workmen  using  it 334,338 

Lenoir  process  for  avoiding  use  of 263 

Meridcn  (Conn.)  Glass  Company,  flint-glass  articles 244 

"  Metal  "(fe«,a«fo,  Ghias) 236 
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Page, 
MetaUurgy  (tes  Iron  amd  Steel). 

Meter,  cubic,  detiniUon  of 400  note 

Meteyard,  "Life of  Wedgwood,"  cited 207note,207 

ICEXICO- 

COTTOK— 

grown  and  monnfiBctaTed  in  the  dmoof  Cortes 437 

plant  introdaoed  in  Texas 451 

a  perennial  in  warm  cllmatee 451 

Iboh  and  Stkkl— 

ores 85 

coal  wanting 86 

manafactoring  establishments 85 

imports- 
coal — 

fh)m  United  States 85,80 

iron  and  steel — 

from  Great  Britain 85 

United  States 86 

machinery — 

from  Great  Britain 85 

United  SUtes 85 

railroads 85 

Meyer  (A.)  Pdre(Doazy,  France),  glass 258 

works  of 268 

glass  fomaoe  invented  by 258 

Mesitoes-le-Metz  (Alsace) — 

iron  manufacture 29 

MU^higan  {tee  United  States). 
Middlesborougb  (England) — 

iron  and  steel  mannfaoture 16, 10, 22 

Middletown,  Conn — 

iron  and  steel  manufacture— 

pumping  machinery - 67 

Miellot,  A.  (Piuis,  Franco),  mirrors 264 

Millet  (Opat)  d&  Masaier  (C16ment)  (Sevres,  France), /atetiM  ware 170 

decoration  in  painting 170 

Millar  (John)  Sc  Co.  (Edinburgh,  Scotland),  glass,  blown,  cut,  engraved 288 

Minerals  {$ee  Iron  and  Steel). 

•'Mineral  wool "  (non-conducting  substance  for  roofing,  etc.) 376 

Mining  {»ee  Iron  and  Steel). 
Minneapolis,  Minn — 

glass-making  sand 814 

Minnesota  {see  United  States). 

Minton,  Herbert,  foonder  of  the  manufactory  of  Minton,  HolUns,  Sc  Co 211 

Minton,  HolUns,  ScCo.  (Stoke-upon-Trent,  KngUmd),  tiles 203,206,211,212* 

Minton's  China  Works  (Stoke-upon-Trent,  Enghind)— 
ceramic  manufjEtcture — 

tiles  121,202,210 

vases 133, 134*,  135, 136*,  137, 138* 

ploqaosby  Solon  ..  130-138 

phitos  illustrating 113*.  13(;*,  137*,  138* 

exhibit 132-138 

court  In  the  Exposition 133 

grand  medal  awarded  to 122,133 

Mirrors  (tee  GLtss). 
Mississippi  (#00  United  SUtes). 
Mississippi  River — 

water  lino  from,  to  tho  Atlantic  coast  would  increase  cotton  production 442 

soU  of  the  bottom  lands,  cultivation  of 442, 443 

diseases  of  the  cotton  plant  in  the  bottomlands 462 

Missouri  (tee  Unitod  SUtes). 

Miton,  A.  K.  (Paris,  Franco),  glass  stands  and  fancy  articles 202 

M5en,  island  of  (Denmark) — 

silex  for  ceramic  manufacture 184 

Mohammed  All,  Viceroy  of  Egypt,  promoted  cotton  culture 439 
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Mokta-el-IIadid  iron  mines  (Algeria) tt 

Mondron,  L6on  (Lodelinsnrt,  Beldam),  glass  sheet*  and  cylindetH MH 

Monot  P^re  Sc  Fils  Sc  Stnimpf,  proprietors  of  gloss  works  at  Pantin,  Franco  (§ee  Cristallorio  de 
Pantin). 

Monojer  Frdres  &Co.  (Juxnct,  Belgium),  irindow-glass 802 

Mons  (Belgium) — 

glass  mannfactnro Zti 

Montana  (tee  United  Statos). 
Hontceau-les-Mincs  (France) — 

glass  manufacture 271 

Montorau  (France) — 

pottery  clay ^ 153 

/ai«n60  manufacture 151,168 

Monti  neon  (France) — 

glass  manufhcture 2S0;328 

Moors — 

CsRAincs— 

tiles  manufactured  by 118 

introduced  into  Italy 148 

Spain 200 

pottery — 

imitated  in  France  154 

Hungary 179 

Cotton  Cultubb— 

introduced  plant  and  manufacture  into  Spain 467 

Moravia  (aee  Austria- llungary :  provinces). 

Morel,  Alpbonse  (Lodelinsart,  Belgium),  window-glass 9C 

MOEOCCO— 

iron  ores 81 

MOBHELL,  Damel  J.,  Additional  Commissioner  to  the  ExjMsaition — 

Hkport  ON  Iron  AXD  Stekl  Exiuurrs 1-112 

Morris,  AVTieeler,  &  Co.  (Phllailclphia,  Pa.),  cut  nails 66 

Morvan  (Aries,  France),  kaolin 176 

Moscow  (tee  Bussia:  provinces). 
Moscow,  city  of  (Russia) — 

Imperial  Technical  School  at 51 

Moser,  Ludwig  (Carlsbad,  Bohemia,  Austria),  glass  ware,  colored,  decorated 2M 

Motula  (Sweden) — 

iron  and  steel  works  of  the  Motala  Company  (which  tee). 

Motala  Company  (Sweden) 63,58 

works  at  Mutala   C(),6i 

Norrkoping  (ship-yard) 61 

Lindliolmen  (ship-yard,  machine  shops) 61 

Nykoping 61 

Bfingbro 61 

exhibits  by 58 

Mountains — 

timber  roads  over,  used  in  France 303 

tree-planting  on,  in  France.        398 

embankments  to  retain  tho  slopes  of^  in  France 898 

Italy 183 

forests  of,  in  Franco 894 

Monstiers  (Franco) — 

/at«nce  manufacture 154 

ancient  doiiigns  reproduced 154»  168^  170;  173 

Moyenvre  (Germany) — 

De  Wendcl'siron  works  at jl^82 

MuflQes  («M  Glass:  machinery':  furnaces). 

MUhlhaus  (Julius)  &  Co.  (Ilaida,  Bohemia,  Austria),  glass  ware,  decoorated,  vases,  fomitare 2M 

Multan  (India)-> 

pottery  manufactui-o  and  decoration 150 

Munkfors  (Sweden)— 

steel  manufacture .  OO 

TJddeholm  Company 00 

Mural  decoration  (tee  Ceramics;  dltOt  Glass). 
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Mnrano  (ses  Yenico). 

Hnrrhino  glass  («e«,  alto^  Gloss)  —  240 

Museum  of  Practical  Oeology  {see  London). 

Hnaioal  instrnments.  wood  for  the  construction  of- 

firom  Jura,  France 3M 

Savoy,  France 394 

Black  Forest,  Germany 394 

Tyrol,  Anstria 394 

Muslin  glass  (eee  Glass:  wares). 

MuBsill,  decorations  on  porcelain 133 

Mysore  (tee  Great  Britain:  colonies:  India). 

Noes  Iron  Works  (Norway),  steel  mannfiictuio *. 76 

Kamur  (Belgium) — 

glasa  manufacture 296 

Nancy  (France) — 

glasa  manufacture 264,272 

School  and  Muneum  of  Forestry 392,480 

Kangpoor  («r«  Great  Britain:  colonies:  India). 
Kantgarw  (Wales)  ~ 

porcelain  manufacture 121 

Naples  atoly)— 

IBOH  AND  Steel  manufiicture— 

oemontod  steel : 79 

locomotives,  engines,  etc 79 

engineering  constructions - 79 

National  Museum  at— 

coram  lo  col  lection 138 

glass  collections 240,241 

Napoleon  I  (France),  promoter  ceramic  indnstry 121 

art  collections  in  Italy 239 

stimulated  cotton  culture  in  Italy  by  enforcing  his  **  Continental  System  *' .         468 

Nasmyth,  James  (England),  inventor  steam-hammer 13 

Natal  (eee  Great  Britain:  colonies). 

National  Car  Spring  Company  (New  York,  N.  Y.),  springs 67 

National  Museum  (tee  Washington,  D.  C. ;  aleo^  Naples). 
Nebraska  {tee  United  States). 
Neidorviller  (France) — 

fatence  manufacture -^.         166 

ancient  designs  reproduced        166 

Ncilaon  (Glasgow,  Scotland),  inventor  hot-blast  for  smelting  ores 13 

Nerbudda  (M«  Great  Britain:  colonics:  India). 

N6ret,  O.  (Paris,  France),  stained-glass  windows    272 

Ne8bitt,Mni.  (England),  prize  for  porcelain  decoration    147 

NETIIEBLANDS  («m,  aleo,  Amsterdam,  Delft,  Botterdam)— 

CSBA>IIC8— 

11^  of  exhibitors 188 

Delft  ware U8 

tiles 209 

early  importation  of  Oriental  porcelain 118 

importation  from  Great  Britain 198 

Franco 176 

Cotton— 

early  importation 470 

imports  iVom  India 470 

Great  Britain 470 

France 467 

Olab»— 

exhibit 244 

imports  from  Belgium 829 

exports:  potash  to  Belgium 800 

Textilb  Fajirics— 
cotton — 

manuihcture  in  16th  century 470 

modem 470 

imports  from  Great  Britain 470 
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NETHEIIL  ANDS-  Continued. 
COLONIES— 
BOUNEO— 

Cotton  exhibit <W 

JAVA- 
COTTON  exhibit 437 

Nendeck  (Bavaria) — 

porcelain  manu factnre 119, 120 

KouBtodt  (Prussia) — 

Forest  Academical  School 417,418 

Nevada  (»ee  United  Stales). 
Nevers  (France) — 

/aiefiee  mannfaetore 154 

ancient  desi;;nB  reprodaccd 154, 173 

New  Albany,  In«l. — 

gloss  manufacture 315 

New  Britain*  Conn. — 

iron  and  stool  niannfoctore— 

tools  and  banl  ware    67 

New  Brunswick  («r0  Great  Britain:  colonies:  Canada). 
New  Caledonia  {see  Franco :  colonies). 
Newcastlo-on-Tyne  (England) — 

oast-steel  manufaetui'o   IS 

ooramio  manufacture^ 

fire-brick 220 

New  Hampshire  (nee  United  States). 
New  Jersey  (see  Uuited  States). 
New  Mexico  (see  United  States). 
New  Orleans,  La. — 

cotton  exhibited  by  the  Board  of  Trade  of. 435,438 

variety  of  cotton  sonamod 450 

New  Providence,  Ind. — 

glass-making  sand 3U 

New  Russia  Company  (Eonetz  Valley,  Bussia),  iron  and  steel  manufaoture 54 

New  South  Wales  (see  Great  Britain:  colonies:  Austrtdia). 
New  York  (see  United  States). 
New  Yorls,  city  of— 
Am^can  Institute- 
annual  exhibitions — 

ceramic  display 191 

oeramio  manufacture— 

eneauHtic  tiles  .   196,225 

glass  manufacture — 

materials  used t 314 

iron  and  steel  nmuufactore— 

textile  machiner3' 66 

stone-working  machinery 68 

street-railixKid  cars  67 

New  Zealand  (see  Groat  Britain :  colonies). 

Nichols,  George  Wanl  (Cinchinati,  Ohio),  book  on  "  Pottery" 246 

Nickel-plating  of  glass-blowing  tools 366 

Nicod, P.  (Paris,  France),  stained-glass  windows    272 

Niedermayer,  sculptor,  director  Imperial  Porcelain  ManujGictory,  Vienna  (17(iO-'00) 178 

Nyni-Novgoroil  (Russia) — 

iron  manufacture 54 

market 54 

N^ni-Salda  (Russia)- 

Prince  DemidolTs  iron  and  steel  works 53 

N^ni-TaguU  (Russia)— 

Prince  DemidolTs  iron  and  steel  works .  54 

Nyni-Turinsk  Iron  Works  (Dlagodat,  Russia)  61,55 

Nile  River,  cotton  from  the  VuUey  of 439 

^g.>'P(f'(^  cotton  crop  depends  on  inundation  of 440,442 

Nilling  &  Co.  (London,  England),  enameled  name-plates,  signs,  etc 190t  2O0 

Nineveh- 
ancient  manufiEiotnre  of  enameled  bricks , 118 
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mter  (fM  Qliiss:  materials). 
Nitric  acid  {tee  Glaas:  materiala). 

NoSl,  Tony  (France), /afSmM  raae 185 

KorrkSplng  (Sweden) — 

iron  and  steel  manafSEtctore— 

ship-yard  of  Motala  Company fil 

peat-working  machinery 400 

North  Carolina  {see  United  States). 
North  Easton,  Mass. 

iron  and  steel-  mannfactore— 

agricultural  implements 87 

North  Lonsdale  Iron  and  Steel  Company  (Lancashire,  England),  pig-iron 21 

"North  of  England  District  "— 

iron  production 10,20 

prostration  of 102 

Northwood,  John  (England),  glass  vase  sculptured  by 237, 274 

reproduction  of  the  Portland  Vase 285,288 

NORWAY  (Me,  alto,  Bergen,  Vallo). 
Cbramics— 

list  of  exhibitors 185,186 

imports  i^om  Sweden 184 

COTTOX— 

imports 470 

FoKnrruY— 

exbibit 385 

forests,  extent  of 305 

owned  by  the  state 305 

individuals 305 

exports  to  France 401 

education  of  Norwegian  foresters  in  Swedish  schools 405 

Olasb— 

exhibit 244,300 

manufacture  of  flint  glass 300 

window-glass 310 

bottles 310 

operatives — 

number  of 300, 310 

women  and  children  as 310 

IBOX  AKU  Stkkl— 

exhibit 75,76 

production 75 

ores 75, 76 

iron 75,76 

steel 75,76 

manufactures- 
iron — 

pig  and  crude 75 

wrought 7C 

steel 75,76 

machinery iQ 

agricultural 76 

tools 76 

cannon 76 

industry,  growth  of— 

proHtnition 75,100 

dimcullies 75,76 

want  of  cool. 76 

wood 76 

poverty  of  the  people 76 

manufacturing  establishments 75 

exports — 

ores 75 

to  Great  Britain 75 

Sweden 62 

Iron 76 
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IfOBWAY— ContfainML  PiC^ 

IBOX  AXD  Steel— 
bnports — 

iron  and  steel 73 

machinery — 

locomotiveB  from  United  States 75 

Textilb  Fabrics— 

cotton,  imports  from  Great  Britain 470 

Nova  Scotia  {»ee  Great  Britain:  colonies:  Canada). 

Nnr,  Mahommed,  and  ICliamil  (Ilyderabad,  India),  mannfactmers  of  pottery ISO 

Nykoping  (Sweden) — 

iron  and  steel  manoiiactnro— 

works  of  tlie  Motola  Company 61 

Nymphenburj;  (Bavaria,  Germany) — 

porcelain  manufacture 120 

Nyssens  (Aug.)  Sc  Co.  (Brussels,  Belgium),  gUuis  panels,  mirross,  berded,  etched,  cut 302,803 

Obonchoff  Steel  Works  (AlexandroTski,  Boasia)— 

chrome  steel S 

steel  guns,  railroad  supplies,  etc 58 

Oceanica  {set  Fi-ance:  colonies). 
Oohor  (tee  Glass:  materials). 
Odessa  (Russia) — 

wages  of  operatives IM 

O'Fallon,  J.  M.  (Stourbridge,  England),  decorator  of  glass 235,237,245,280 

Ohio  («M  United  States). 

Oil  ftx)m  cotton-seed 450 

Oiron  (Franco) — 

porcelain  manufacture 135 

Oiron  faXenet  d'  (see  Ceramics). 

Okra,  crossed  with  the  cotton  plant  in  Egypt 499 

known  as  "gumbo"  in  United  States 430 

Olivetti,  Th.  V.  (Murano,  Venice,  Italy),  glass  jewelry,  beads,  fancy  articles,  woven  glass, 

colored,  aventurine 229,306 

Olonetz  (see  Bussia:  piovinces). 
OPERATIVES— 
wages  of— 

ceramic  industry — 

in  Franco 171 

United  States m 

glass  industry — 

in  Italy  (artists) 309 

iron  and  steel  industry — 

in  Belgium 37, 39, »,  104 

France 98,103,104 

Germany 105 

Great  Britain 106,  lU 

United  States 106 

laborers — 

in  Austria 105 

Belgium IM 

Germany 106 

Great  Britain 108^107 

Italy 106 

Russia 104 

mechanics — 

in  France 103,104 

Germany !(• 

Great  Britain lU 

Italy 106 

Silk  industry — 

in  Austria , 105 

Italy 106 

number  employed — 
ceramic  industry — 

in  France 153,154 

Sweden 184,  l» 

United  SUtea 1M.1« 
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OPERATIVES— Continned. 
number  employed — 
cork-making — 

in  France 401 

glass  industry — 

in  Aualria-Ilnngary 372 

Beli^ium 299 

France  270 

ItaJy 307 

Norwoy 300,310 

women  as — 

inAostria 105,108 

Belgium 37,108 

France 103,104,108,154,270,335 

Germany 105,108 

Great  Britain 108 

Italy 108,447 

Norway 810 

Bussia 104 

S>reden 108 

Uultod  States  (cotton  States) 452,455,456 

children  as — 

in  Belgium 37,108 

France 103,104,154,270 

Great  Britain 108 

Italy 307,447 

Norway '. 810 

Sweden 108 

United  States  (cotton  States) 452,458 

skilled  labor  unattainable  in  cotton  growing — 

in  Egypt 441,443,451 

India 438,451 

Italy 447 

South  America 451 

West  Indies 438 

Hayti 446 

work  performed  by — 

inBelginm 37,104 

Bohemia 374 

Egypt 441 

France  98,104,258,364,305,401 

Great  Britain 364,365 

United  States  (Cotton  States) 455,457 

health  a£fected  by  working  with  mercury 334, 336 

slave  labor  in  cotton  cultivation — 

in  United  States  -. 438 

West  Indies 438 

employers'  provision  for  the  welfare  of— 

Fai'cncerio  de  Glen,  France 167 

Soci6t6  des  Verrerles  do  Lourches,  France 270 

opposition  to  new  methods  of  manufiEtcture  and  agriculture— 

inEgypt  441,442,443 

Great  Britain 371 

India 438 

Italy '. 447 

United  States  (on  sea-island  cotton  plantations) 455 

strike*— 

in  Great  Britain 371 

iron  works 107 

repressed  by  the  government  in  Beigimn 37 

technical  education  of— 

in  Belgium 37 

France 174,197 

Great  Britain 131,143 

India 148 
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OPEBATIVES— Continued, 
technical  education  of— 

in  Italy 288,897 

United  Stotea 185 

legislation  to  protect — 

in  Belgium 108 

unoni]ilojcd,  from  over-production M,  103 

in  Germany 103 

Great  Britain .103,107 

Gran,  a  department  of  Algeria  ($ee  France:  colonies:  Algeria). 

ora:nge  free  state— 

coal  deposits 82 

Ordnance  («ee  Iron  and  Steel). 
Orebro  (Sweden) — 

/aiienee  stove  manufiacture 18S 

Oregon  {»€€  United  States). 
Ores  {»ee  Iron  and  Steel). 
Orkarshanim  (Sweden) — 

pottery  manufacture 185 

Osier,  F.  &.C.  (Birmingham,  England),  crystal  glass 248 

table  sots,  chandeliers,  glass  furniture 284,285 

illustrations  of  their  candelabra  and  chandeliers 28C*,  287* 

Osterby  (Sweden) — 

steel  manufacture flO 

Ott  &  Brewer  (Trenton,  N.  J.),  porcelain  exhibit WO 

Ottin,  L.  A.  (Pails,  Fi*anco),  stained-glass  windows 272 

Oude  (see  Great  Britnin :  colonics :  India). 

Ougr6e  Iron  Worlcs  (Ougr6e,  Belgium),  iron  products  exhibited 39 

processes  employed 41 

Paillard,E.  (Paris,  France),  mirrors 284 

Painting  (§ee  Ceramics;  alto,  GLoss). 
Palghaut  {tee  Great  Brijtain:  colonies:  India). 

Palissy,  Beinanl  (France),  promoter  of  ceramic  industry 118,118 

Panels  {tee  Ceramics;  alto^  Glass). 
Panki  (Bussian  Poland) — 

government  iron  works 83 

Pannier- Lahoche  &  Co.  (Paris,  France),  glass ^257 

Pantin,  (France) — 

glass  manufacture 266 

Paper-fiber  plants  cultivated  in  India 430 

PARAGUAY- 
COTTON— 

exhibit 449 

cultivation  introduced  by  the  Jesuits 449 

soil  adapted  to  the  cultivation  448 

Paris  (France) — 

Academy  of  Music — 

ceramic  decoration  in i(jH 

Church  of  St.  Vincent  do  Paul — 

ceramic  decoration  in 168 

Grand  Opera — 

miiTors  in 2S8 

view  of,  engraved  on  glass 288 

the  Louvre — 

ceramic  collection 135 

corks  consumed  annually 401 

glass  manufacture 252-254, 256, 257, 258, 2C2, 2<J3, 2(J4, 2(»,  266, 267, 268, 271, 272, 273, 339 

furnaces 354 

porcelain  manufacture 158 

enamel  decoration 107,196 

enameling  on  iron  198,190 

tiles as 

municipality  of— 

pavilion  at  the  Exposition — 

tile  decoration,  terro-cotta  panels 208 

engraved  glass  panels 271 
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Paria  ExpoaitionB  {te$  International  Exhibitions). 

Paiia,  £.  (Saint-Joeeph-du-Bonrget,  France),  enamela,  enameled  f^aaa,  and  metal  wares 260, 270 

Parit  (£.)  Sl  Co.  (Paris,  France)  enameling  on  metals 108, 100 

Parker,  W.,  chief  engineer-sarveyor  Lloyd's  Kegister  (England),  treatise  on  use  of  steel  for 

marine  boilers 24 

Parmentier  (E.)  &,  Co.  (Fresnes,  France),  window-glass 262 

Paste  (iee  Ceramics:  pdte-tur-pdte). 
Pdte-ehangeante,  twr-pdU^  etc.  («es  Ceramics). 

PdU-tur-pdU,  definition  of 136, 137  note. 

Patent  laws — 

United  SUtes— 

promote  mechanical  inTentions 377,387 

PatersoD,  N.  J — 

iron  and  steel  manofactare — 

textile  machinery 66 

Pavements,  glass  («m  Glass). 

Pearce  (England),  decorator  of  glass  335 

Pearson,  Col.  George,  R  E.,  forest  ranger  in  Nerbndda,  Nangpoor,  and  Berar  provinces,  India. .         428 

superintendent  of  forestry  education  in  India 430 

Peat  ($64  Forestry ;  aUo,  Glass:  fiiel  need  in  manufacture). 

Peligot  (France),  book  C'Le  Verre  ")  on  glass  manufacture,  experiments,  and  theories 317, 320 

Pelletier,  L.,  director  of  tile  works,  Lonrroil,  France 175 

Pelletier  (M.  A. )  &  sea  Fils  (Saint-Jitst-sur-Loire,  France),  window  and  plate  glass 261 

Pennsylvania  (gee  United  States). 

Peranu,  sonof  Jumu  (Tatta,  India),  manufacturer  of  potteiy 150 

Perm  {see  Russia:  provinces). 
Perm,  city  of  (Bnssia) — 

Imperial  Gun  Foundry 58 

Pemambuco  (Brazil)-* 

cotton  exhibit 448,440 

PEKSIA— 

CSBAMICS— 

collection  at  South  Kensington  Museum,  London .*. 116 

tiles,  ancient  use  of 118,150,200,200 

in  mosques 150 

imitated  in  France 154, 166 

Hungary 170 

Cotton— 

first  introduced  from  India. 437 

seed  of  sea-island  cotton  derived  firom 454 

exports  to  Bussia 470 

Glass— 

imitated  in  England 235 

France 250,252,263,264,265 

Iron  manufacture 83 

PERU— 

coal,  undeveloped 86 

iron  ores,  undeveloped 86 

imports- 
iron  and  steel  from  Great  Britain 86 

CoTTOll  exhibit 448 

Petit  (Paris,  France),  glass  signs 267 

Petroleum  as  fuel  in  gas  manufacture 356, 357 

iron  manufacture 357 

for  locomotives 357 

experiments  with 357 

Petterson,  C.  A.  (Stockholm,  S^veden),  faience  stoves 186 

Pettyean,  process  of  silvering  glass  . 335 

Petuntse  {§ee  Ceramics). 

Peyrat,  F.  (France),  decorator  on  porcelain  In  pdte-tur-pdte 165 

Peyton,  Lieut.  Col.  W.,  inspector  of  forests,  Southern  Bombay,  India 427 

Pfolb,  Albert  (Paris,  France),  vases,  goblets,  etc.,  of  glass,  with  antique  decoration 265 

Philadelphia,  Pa.— 

iron  and  steel  manufacture 65 

cwrwheels 65 

36  P  E VOL  3 
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Philadelphia,,  Pa. — ContinaecL 
iron  and  steel  mannfacture — 

hardware ' OS 

etreet-rallroad  cars 67 

shop  tools 67,68 

locomotives   75 

porcelain  manufacture Uq 

National  Art  Training  School 246 

glass  manufacture 324 

materials  used  in 314 

ovens  used 353 

Philadelphia  and  Reading  Railroad  Company  (Pennsylvania),  locomotive 66,91 

anthracite  coal 66 

Philadelphia  (Centennial)  Exhibition  (see  International  Exhibitions). 

•  *  Philadelphia  Photojrrapher"  (Journal),  articles  on  glass,  referred  to 316 

Philippoville  (Algeria) — 

cotton  culture 445 

Philippine  Islands  (see  Spain:  colonies). 

Phillips,  Wendell,  his  lecture  on  "The  Lost  Arts,"  referred  to 811 

Phoenix  Company  (Laar,  Grermany),  iron  manufacture 80,96 

Phosphorus  (see  Iron  and  Steel). 
Piedmont  (see  Italy:  provinces). 

Pilsbury  (England),  decorations  on  porcelain  133 

vase  by 134* 

Pinck,  G.  (Paris,  France),  enamel-decorated  glass 265 

Pinot,  Veuve  N.  A.  (Paris,  France),  porcelain  flowers 174 

Pipes  (see  Iron  and  Steel). 

Piton,  Camille  (Philadelphia,  Pa.),  book  on  "China  Painting" ?. m 

Pittsburgh,  Pa.— 

iron  and  steel  manufacture 67,72 

railroad  material 67 

crucible  steel 72 

wages  of  operatives 106 

glass  manufacture 245, 324 

machinery  exported  to  France 255 

materials  used  in 314 

gns  furnaces ^ 332 

Planting  trees  (see  Forestry). 
Plaques  (see  Ceramics;  also,  Glass). 
Plates,  metal  (see  Iron  and  Steel). 
Plate-jLilass  (see  Glass). 
Platiua  (see  Glass :  materials). 

Pliny,  description  of  glassware,  quoted 246 

Plymouth  (Eugland)r- 

porcelain  manufacture ISO 

Poiterin  (France),  decorator  of  porcelain 1T2 

Poland  (see  Russia:  provinces). 

Polishing  machines  (see  Glass:  machinery). 

Pompeii  (Italy) — 

art.  designs  of,  copied  in  glassware 236 

ceramic  remains  imitated  in  modem  monafiactares 184 

ancient  use  of  glass  in  windows 844 

Ponsard  furnaces  (see  Glass:  machinery:  furnaces;  tUso^  Iron  and  Steel;  dUo,  Msohinery). 

Ponsin,  J.  A.  (Paris,  France),  stained-glass  windows 172 

Porcelain  (see  Ceramics). 
Portieux  (France)— 

glass  manufacture 254,  J55 

Portland  Vase 237,274,883,285^888 

-Porto  Rico  (see  Spain :  colonies). 
PORTUGAL  (see,  also,  San  Thiago)— 
Ceramics— 

Ust  of  exhibitors lO^lfl 

early  importations  of  Oriental  porcelain US 

Cotton— 

exhibit 444 

soil  and  cliioate  adapted  to  cnltiystion 446 
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POSTUGAL— Continaed. 
ConoK— 

production  unimportant 446 

imports 467 

from  Brazil 467 

United  States  «<a  England 467 

FORB8TBT— 

adminiatration 412 

ownership  of  the  forests 412 

QhAB&— 

exhibit 244 

gas  fumaoes  used  in  manufacture 353 

IBOM  AND  StKBL— 

exhibit 78 

production 75,78,100 

ores 78 

coal 78,88 

mauTifftctnres— 

iron 78 

machinery 78 

cutlery 78 

exports — 

ores 78 

Tkxtuji  Fabbicb— 
cotton — 

imports — 

from  Great  Britain 468 

early,  fh>m  India 458,470 

consumption 468 

Potash  (we  Forestry;  also,  Glass:  materials) — 

Potatoes,  a  substitute  for  arsenic  in  refining  glass 846 

Pots  for  melting  glass  (gee,  cUso,  Glass:  machinery) — 

substitutes  for 355,356 

Pottery  (eee  Ceramics). 
Pottstown,  Pa. — 

early  iron  manufacture 69 

Pottsville,  Pa.— 

iron  manufkcture 73 

Poutiloff  Works  (Saiot  Petersburg,  Russia),  iron  products,  steel  rails,  tires,  etc 53 

Pouyat,K  (Limoges,  France),  porcelain  manufacture 163 

Powell  (James)  &  Sons  (London,  England),  glass 229, 238 

Venetian  and  muslin  glass * 284 

Prague  (Bohemia,  Austria) — 

glass  manufacture 294 

Prairies  in  the  Western  States,  growth  of  trees  in 892, 424 

Pressing  machines  (iee  Glass:  machinery). 

Prenssiche  Company  (Dusseldorf,  Germany),  iron  and  steel  works 30 

Prewald  (Carinthia,  Austria) — 

iron  manufacture 47 

"Prince  Rupert's  drops" 837,338 

Principio,  Md. — 

early  iron  manufacture 69 

Printing  on  glass  (iee  Glass). 
Projectiles  (eee  Iron  and  Steel). 

PROTECTIVE  LEGISLATION— 
Ckramic  industry— 

in  United  States 190 

Cotton  trade- 
in  Greece 448 

industry — 

in  Switzerland 469 

Glabb  industry— 

in  France 255 
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PROTECTIVE  LEGISLATION— Contmned. 
Iron  and  Stkbl  indiutry— 

in  Anstxia 86 

Canada 85 

France 90^97,96 

Germany 29,35,96 

Great  Britain 103 

Russia 50 

Sweden 61,63,100 

United  States 70, 71, 02, 96, 106,  lU 

Providence,  R.  I. — 

iron  and  steel  mannfactares — 

metal-working  machinery 66 

Providence  Iron  Works  (Marchionnes-sor-Pont,  Belgiom),  iron  prodncts 39 

Prussia  (see  Germany). 

Pall,  G.  (Paris,  France),  copies  of  Palissy  ware 171,172 

Pullman  Palace  Car  Company  (Chicago,  SL),  sleeping  cars 67 

Punjaub  (tef  Great  Britain:  colonies:  India). 
Puritans  in  Great  Britain — 

iconoclasm,  destruction  of  art  work 201 

interruption  of  ceramic  manufacture 201 

Pyrenees,  cheese  factories  established  in,  by  the  French  Department  of  Forests 393 

Quartz  («e«  Glass:  materials). 
Quebec  (see  Great  Britain:  colonies:  Canada). 
Queen  Anne's  style  in  decoration  {iee  Glass). 
Queensware  (§ee  Ceramics). 

C^eynoux,  M.  P.  (Paris,  France),  stained-glass  windows 272 

(^uiros  Mining  and  Foundery  Works  (Barzana  do  Qniros,  Spain),  iron  and  steel  products 77 

Radius,  E.  (Paris,  Franco),  mirrors 264 

Raflaelle,  mosaics  designed  by,  in  the  Chigi  Chapel,  Rome     241 

Railroads — 

in  Austria-Hungary 43,44,50,96 

Australasia 84 

Belgium 87 

Canada 85 

China(none) 82 

France 15,98 

Germany 36 

Great  Britain 26 

India 24.83 

Italy 1 79 

Japan 83 

Mexico 85 

Roumania 81 

Russia 50,51 

South  America 86 

Spain 78 

Sweden 68 

Turkey 81 

UnltM  States    3C,  71,94,11a 

impetus  given  to  industry  by 27, 93 

dimimshed  demand  for 03,94 

use  of  iron  in  the  construction  of 23,24»33,44,89,90 

steel  in  the  coustruction  of 23,24,79 

Railway  plant  {iee  Iron  and  Steel) — 
locomotives  (see  Machinery). 

Ramol,  introduced  growth  of  the  eucalyptus  (Tasmanian  blue-gum)  in  Algeria 416 

writings  on  the  same,  referred  to 416 

Ramsey,  Colonel,  forest  raugor  in  Kumaon,  India iSS 

Ranges  (see  Iron  and  Steel). 

Rasch,  Clemens  (Ulrichstal  and  Meistersdorf,  Bohemia,  Austria),  glass,  colored,  decorated, 

enameled 294 

Ravenet,  Simon  Francis  (Battersea,  England),  engraver,  decorator  of  porcelain 139 
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Bea,  Yioar  Edmond,  monnmeiital  tiles  in  ICalrern  Priory  Choioh,  BnglAnd  (1640) 208 

Bechenberg  (Bohemia,  Aostria) — 

glaas  ntannfactare 373 

Beoquignies  (France) — 

glass  manafkctare 828,329 

Beed,  J.V.D.(New  York,N.Y.),  olroular  loom 66 

Beflectors  ($64  Glass). 

Begnanlt,  Henri  Victor  (France),  chemist,  ceramic  maimfiMStarer '. 135 

B6mon  (Henry)  Pdre  dcFils  (Paris,  France),  colored  glass  panels,  new  process 273 

Benaiasance,  style  in  decoration  («m  Glass). 

Benard  Pdre  4t  Fils  dc  Co.  (Fresnes,  Frant^e),  window-glass,  bottles 261 

Beechicxa  (Hongary)— 

iron  and  steel  muia&otare 4" 

Betmion  {tee  France:  colonies). 

Beverdy  (L.  F.)  &  Co.  (Brossels,  Belgium),  glass  panels,  mirrors,  colored,  painted,  engraved, 

enameled 302,303 

JBevue  de»  Eaux  et  des  ForSts  (periodical,  Paris,  France),  forestary  infonnation  cited  from 410, 418 

Beyen,  A.  G.  (Paris,  France),  engraved  window-glass 273 

Beygeal  Frdres,  Michon,  &  Veysset  (Paris,  France),  plate-glass,  etched,  painted,  stained, 

enameled 272 

lUiead  (England),  decorator  of  porcelain 142 

Bhode  Island  (tee  United  States). 

Bicharme  Fr^res  (Bive-de-Gier,  France),  cylinder  glass 262 

glass  bottles,  large  demj^ohns 271 

Bigal  &  Sancjonand  (Clairefontaine,  France),  manofacturers  of  fine  faienct 169 

Bingn6r,  A.  (Gothenburg,  Sweden),  faXenee  stovtB —         185 

Bingn6r,  V.  E.  (Mahnd,  Sweden), /oiEmcs  stoves 185 

Bive^e-Gier  (France) — 

glass  manufacture 268, 262, 271 

Bobillard,  A.  (Paris,  France),  enamel  decoration 197 

Bockingham,  Charles,  Marquis  of  (England ),  promotion  of  ceramic  industry 120 

Bockingham  ware  {tee  Ceramics). 
BoHing  mills  (tee  Iron  and  Steel). 
Boman  style  in  decoration  (tee  Glass). 

Bomans  (ancient),  mosaic  tile  work  of 200,201 

treatmentof  forests  in  France,  during  their  oocni»atiain 396 

manufacture  of  cotton  fabrics  .-.         448 

Bome  (Italy)— 

the  Vatican,  Christian  Museum  of— 

glass  collections 239,241 

Church  of  Santa  Maria  del  Popolo— 

glass  mosaic  ceiling  by  Baffaelle 241 

Boos  (Norrkoping,  Sweden),  machinefor  the  preparation  of  peat 409 

Boot  crops,  effect  of,  on  cotton  land    452 

Bdrstrand  (Sweden)— 

porcelain  manufacture 184 

stoves 185,213 

Bosenegger  (Innsbruck,  Tyrol,  Austria),  gas-burning  glass  furnace 355 

Bossius,  Pastor,  &Cu.  (Angleur,  Belgium),  manufacture  of  oast-steel 41 

Botterdam  (Netherlands) — 

cotton  trade 470 

Bouen  (France) — 

/aXenee  manufacture    154. 166 

ancient  designs  reprodnoed 154, 166, 173 

Bousseau,  E.  (Paris,  Franco),  Venetian  glass  ware,  vases,  Jugs,  colored,  enameled 265 

Boux  (Belgium) — 

glass  manufacture ..  299,300,329 

Boyal  Academy  (tee  London). 

Boyal  Porcelain  Works  (Worcester,  England) 132,139-141 

exhibit 139-141 

oourt  at  the  Exposition 139 

Bnling  machines  (tee  Glass :  machinery). 

Bussell  Sc  Erwin  Manufacturing  Company  (New  Britain,  Conn.),  builder's  tools,  hardware 67 
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BI7SSIA  (see,  tOeo,  Alexandrovsky,  Kani*,  OdesMK 

Anadol,  Kolpliio  Panld, 

Berdianak,  Tiiaripo.  Penn, 

Blagodat,  MeiUiaillolakoe,  Siiint  Petersburg, 

Briansk,  Moeoow,  Slftirkair, 

Dorpat,  Nyni-NoTOgorod,  Steppes, 

Helsingfors,  Nyni-Salda,  Warsaw, 

Hnta-Baokowa,  N^ni-Tagiiil,  Zlatoust) 

preparations  for  the  Expoeitioii 4 

operatives — 

wages 104,105 

women  as 104,106 

low  price  of  agrionltnral  prodacts 1(B 

CBRAiacs— 

list  of  exhibitors IBO 

iwrcelain  mamifactnre,  beginning  of 110 

imports  fh>m  Sweden 184 

Great  Britain ISB 

collections — 

Musemn  at  Saint  Petersburg 1B6 

Cotton— 

imports  fbom  Grreat  Britain 470 

Persia IW 

United  States 170 

exports  to  Great  Britain  in  1802 470 

PORBSTRT— 

education  of  foresters 418-^ 

Forest  School,  Liseino 418-4a 

library,  collections,  etc 418,419 

manufactory  of  turpentine 419 

potash 419 

pitch 419 

lamp-black 419 

chemical  laboratory 419 

wood-curbonizing  appliances 419 

coorsesof  stady,  occai>ations 419-421 

foroffloers  420 

extemes  420,421 

inferior  schools — 

schools  of  the  Steppes 421,422 

at  Anadol 421,422 

Berdiansk    .  422 

Meikhaillolskoe 422 

grades  and  duties  of  officers,  gnards,  eto 420,421,422 

efforts  to  plant  forests  in  the  Steppes 421 

Glass— 

exhibit 220;244 

manufacture  of  plate-glass 329 

gas  furnaces  used  in  manufacture 353 

Iron  and  Stsbl— 

exhibit 50-57 

production 8,50 

ores 50,51,55,56 

magnetic 51,52 

specular S2 

hematite 52 

iron 5,55,56 

steel 6,56 

ftiel  used  in  manuflBkcture 50 

coal .61,56.88 

anthracite 52,56 

bituminous 52,56 

lignite 56 

oharooal 50,51.56 

coke , 53 
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BTTSSIA— Continued. 
Ibon  axd  Stkbl— 

exports   99 

cool 57 

iron  and  steel '. 57 

to  Great  Britain 55 

imports — 

coal 99 

from  Great  Britain 57 

Germany 57, 62 

Austria 57 

ores— 

from  Sweden  57 

iron  and  steel a6,56,57 

from  Great  Britain 56 

machinery 56 

agricultural 57 

from  United  States 57 

Great  Britain 57 

looomotiyes — 

from  United  States 57,99 

Germany 34 

iron  ships  from  United  States 57,99 

manuflEMlures— 

iron 51,52,53 

pig  and  crude 51, 54, 55, 56 

castings 61, 55, 56 

spigeleisen 52, 54 

steel 61,52,53,54,55,50 

castings,  ingots 51, 53 

chrome 52 

bars,  beams,  sheets,  plates,  pii>es 51, 52, 53, 54, 55 

wire 51, 54 

cannon,  prc^jectUes 51, 53, 55 

cutlery 51 

hardware,  chains 51,55 

tools ' 51 

shipwrighting,  armor  plates 52, 53, 55 

parts  of  buildings 52 

bridges 53 

small  arms 53, 55 

railroad  material  51, 52 

rails 51,52,53,54,55 

wheels,  axles 51, 52, 53 

springs 52 

machinery 51,54 

engines   52,54 

marine 53 

agricultural — 

beet-root  sugar 52 

for  rolling  mills 54 

manufacturing  processes 55 

Bessemer         51, 52, 53 

Siemens-Martin  51, 52, 54 

Pemot • 62,53 

furnaces — 

regenerative- 
Siemens  52, 53, 55 

bhMt 64,55,50 

puddling 54,50 

reheating 54, 50 

refining 60 

cupola 60 

Catalan  forges 50 

blomaries 50 
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BUSSIA-^ontlnned. 

IBON  AK  D  STEBI/— 

manufaotarinK  establiflhments 51, 62;  83,  Si,  S5 

govemmental 51,83,54,56 

difficulties- 
vast  territory  50 

transportation 60,51,tt 

poverty  of  the  people tt 

want  of  skilled  workmen 99 

governmental  encouragement 50 

railroads 60,61 

protective  legislation 50 

Tettile  Fabbics— 

cotton,  imports  from  Great  Britain fTO 

PBOVINCES— 

FINLAND,  GRAND  DUCHY  OF— 
Ckramics— 

porcelain  and /oSmM  mann&otnre  184 

FOBB8TRT— 

students  educated  in  Swedish  schooU 406 

IBON  AND  STBBL— 

manufactures 51,68,51,50,57 

government  ordnance  works  65 

ores  imported  firom  Sweden 67,61 

MOSCOW— 

coalmines SI 

OLONETZ— 

IBOM  AND  STBBL— 

manufactures 89 

government  ordnance  works 56 

PERM— 

IBON  AND  Steel— 

manufactures 54 

government  ship-building  wofrkt 56 

POLAND^ 

IBON  AND  Steel- 

manufactures 61,6!;54 

government  iron  works 56 

coalmines 56 

UFA— 

IBON  AND  STERL— 

manufactures 55 

government  arms  works 55 

Russian  Engineering  and  Mining  Company  (on  the  Neva,  near  Saint  Petenborg),  txoiL  ahJ^  ni»> 

terial 69 

Rust,  protection  of  iron  from 29 

Rutter,  Thomas,  early  iron  manufacturox  in  Pennsylvania 09 

Ruttn  Wuleed  (Hyderabad,  India),  manufacturer  of  pottery 150 

Rupert  (tee  "  Piince  Rupert's  drops  "). 

Ryder  Bros.  (Mango,  F^i  Islands),  sea-islandoottbn...  430^438 

Sadler,  John  (Liverpool,  England),  decorator  of  porcelain 119 

Saidpur  (India)— 

pottery  manufacture 160 

Saint-Amaud-lcs-Eaux  (France) — 

porcelain  manufacturo 161 

Saint-Chamond  (Sa6no-et-Loiro,  France) — 

iron  and  steel  works  at  11 

wages  of  operatives 104 

Saint-Chamond  Iron  Company  (Loire,  France) — 

iron  and  steel  exhibit    7,10,11 

pavilion  at  the  Exposition 7,10 

Saint-Cloud  (France)— 

porcelain  manufacture 120 
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Saint-Denis  (FranoeV— 

porcelaJn  mannfliotnre 170 

glass  ouuinfiEMtare 20(^829 

Abbey  of— 

early  painted-glass  windows 345 

SainlrGobain  (France)— 

glass  manntectore 258,260.828,888,886,888 

Saint  Helen's  (England)— 

glass  manaCEtotore 820 

Saint-Joseph-dn-Boorget  (France)— 

mannfactore  of  enamels  tor  glass  and  metal 200,270 

SaintJost  (France) — 

glass  mannfiMstnre 201 

Saint  Loois,  Mo. — 

iron  and  steel  niannfactnre— 

metal-working  machinery 60 

paroelain  manufacture — 

enameling  on  iron 100 

glass  manufacture— 

gas-burning  furnaces 864 

Saint  Louis  Stamping  Ck>mpany  (Saint  Louis,  Ho.),  stamping  machinery 66 

porcelain  enameling  on  metallic  yessels  ...         100 

awaxded  gold  medal  — 100 

Sainte-Marie-d'Oignies  (Belgium)— 

glass  manufacture 200,829 

Saint  Paul,  Minn.— 

glass-making  sand   814 

Saint  Petersburg  (Russia) — 

iron  and  steel  manufacture 62;  54 

porcelain  manufacture   110 

Museum — 

ceramic  collection 186 

Saint  Pierre,  island  of— 

coal  exported  to  Canada 84 

Saint  Yrieiz  (France)— 

porcelain  manufnoture 176 

kaolin  deposits 120,168,176,106 

Salem  (sas  Great  Britain:  colonies:  India). 
Salermo  (Italy)— 

cotton  exhibit 447 

Salvetat,  chemist  at  porcelain  work  Sevres  (France) 186 

Salriati  &  Co.  (Venice,  Italy),  glass  exhibit,  Tases,  jars,  etc.,  colored,  gilded;  mirrors,  mosa- 
ics   220,807,808 

Samuelson,  H.  S.  (Sweden),  machine  for  the  preparation  of  peat 400 

Sancret,  furnished  designs  for  Imperial  Porcelain  ManufJMStory,  Vienna 178 

Sand  (SM  Glass:  materials). 

Sand-blast  used  in  glass  manufacture 248,266,200,802,870 

in  Franco 265 

Belgium 200,802,870 

England 870 

Sandviken  Iron  Works  (Sweden) 61 

Sandwich  Islands  (m«  Hawaii). 
San  Thiago  (Portugal)— 

iron  mines 78 

Saracens,  tiles manu£M)tured  by 200,200 

introduced  in  Spain  by 204 

cotton  culture  and  manufacture  in  Spain 467 

Sardinia,  island  of  (Italy)— 

growth  of  cork 402 

Satinsk  lion  Works  (Zlatoust,  Bussia) 66 

Savoy,  department  of  (France),  pine  wood  of;  used  in  the  construction  of  musical  instruments  .         884 
Sawdust  (tee  Olaas:  materials^ 
Saws  (ses  Iron  and  Steel). 
Sawuntwari  (India)— 

playing-oaida 140 
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Saxonware  (M0  Ceramics). 
Saxony  (see  Germany). 

Saxony,  Anguatus  II,  Elector  of,  promoter  of  ceramic  indnstry U9 

Sayner  (Germany) — 

iron  works  at 33 

Sazerat  (Limo<;e8,  France),/at«n««  ware 170 

Schaerbeck  (Belgium) — 

glass  manufacture 303 

Sohiek-Weller  ( Paris,  France),  mirrors 2M 

Scbindler  &  Yeit  (Gablonz,  Bohemia,  Austria),  colored  glass  beads,  fimcy  artid^  imitation 

jewels    295 

Schmid  ScDa  Houx  (Fains,  France),  pressed  glass 257 

Scbmid,  DeviUez,  &  Co.  (Dampremy,  Belgium),  sheet  and  cylinder  glass 302 

Schmid,  Jos.  Ed.  (Annathal,  Bohemia,  Austria),  color^  glass  fancy  articles 296 

Schmidt  lYdres  &  Soeurs  (Lodelinsart,  Belgium),  window-glass 302 

Schneider  &  Co.  (Creusot,  France),  iron  and  steel  exhibit 7-9 

pavilion  at  the  Exposition .frontupieu,! 

80-ton  steam  hammer J^rontitpieee.  7 

Schneider  dc  Co.  (Decize,  France),  glass  bottles 271 

Schneider,  Henri  (head  of  firm  Schneider  &  Co.,  Creusot,  France),  views  on  German  iron  trade .     34, 35 

Schwartzwald  (§ee  Black  Forest). 

Scinde  (see  Great  Britain:  colonies:  India). 

Scissors  (see  Iron  and  Steel). 

Sclcssiu  Company  (Tilleur,  Belgium) — 

iron  and  steel  products  exhibited    39 

processes  employed 41 

Scott,  Sir  Gilbert,  architect,  directed  restoration  of  Worcester  Cathedral,  England 203 

Sorottled  ware  (see  Ceramics). 
Sea-iBland  cotton  (see,  also.  Cotton) — 

name 454 

habitat    454 

Sedille,  Paul  (France),  designer  of  the  entrance  porch  to  the  Gallery  of  Fine  Arts  at  the  Exposi- 
tion           1«2 

Segard  ( Anzin,  France),  inventor  of  a  glass-flattening  oven 348 

Senegal  (see  France :  colonies). 
Seraing  (Belgium) — 

iron  and  steel  works  of  the  John  CockeriU  Society 38, 39, 41, 4i 

locomotive  building  ...'. 40 

Serebranskii  Iron  Works  (Blagodat,  Bussia) 54 

Seriphos,  island  of  (Greece) — 

ironorcs  80 

Servia  (see  Turkey :  provinces). 

Seventi  (lotus),  in  pottery  ornamentation  in  India 149 

Seville  (Spain)— 

manufacture  and  trade  in  cork 401 

Sevres  (France)— 

Ceramic  Museum     118, 135,  note. 

porcelain  manufacture 119, 120, 135, 138, 152,  IflB,  170, 176 

royal  works  established  by  Louis  XV .-  120.135,152 

teats  of  materials  by  the  government 195 

glass  manufacture 256 

Seychelles  (see  Great  Britain :  colonies). 

Shaw,  R.  Norman  ( England),  designer  of  Minton's  ceramic  court  at  the  Exposition 133 

Sheffield  (England)— 

steel  manufacture  at ...        ,    18 

prostration  in 107 

Shelton  Bar  Iron  Company  (North  StaflPordshire,  England),  rails,  girders,  plates,  etc 21 

Shepherd,  Miss  C.  M.  (England),  prize  for  porcelain  decoration 147 

Shepperson,  A.  B.  (New  York,  N.  Y.),  book  on  cottou  statistics,  quoted 472, 473, 474 

Ship-building,  wood  used  in  (see  Forestry). 

Shore,  Joseph  (Worcester,  England),  manufacturer  of  pottery    120 

Shrewsbury,  N.  J. — 

early  iron  manufacture 69 

Shropshire  (England) — 

ceramics- 
porcelain  manufnotaie 12n 
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Shattleworth,  A.  T.,  inspector  of  forests,  Korthcm  Bomlwy,  India 427 

Siebohm  &Dieckstahl  (Sheffield, England), steel prodacts 18 

Siemens,  Dr.  C.  W.,  inventor  of  regenerative  gas  fomace 25 

manager  of  Landore  (iron)  Company,  England 17 

Siemens,  Frederick  (Dresden,  Germany) — 

inventor  of  regenerative  gas  furnace 25 

furnace  for  melting  glass 855 

compressed  glass 339,840 

Siemens  furnaces  {see,  eUao,  Machinery) — 

in  iron  and  steel  manufacture 17, 25, 31, 32, 46, 47, 52, 53, 55, 74, 79, 101 

in  glass  manufacture 243, 255, 300, 301, 302, 309, 326, 330, 332, 353, 354, 364 

Signs,  enameled,  porcelain,  etc.  («ee  Ceramics) — 

glass  {§ee  Glass). 
Silesia  (see  Austria-Hungary :  provinces ;  aUo^  Germany). 
Silex  {see  Glass:  materials). 
Silica  («ee,  eUao,  Glass:  materials) — 

propertiesof ^, .,...«., ^» »....^ 313 

Silver  {§ee  Glass:  materials). 

Sinde  (««e  Great  Britain:  colonies:  India). 

SireuU  (France) — 

iron  and  steel  manufacture  at.. 13 

SkogtinttUutet^  the  Boyal  Forest  Institute,  Stockholm,  Sweden,  course  of  instniction 405 

^l:o{rM(2nn<lten,  the  Administration  of  Forests,  Sweden,  ftinctionsof 405 

Slade  collection  of  glass 239 

Slag  from  iron  furnaces,  useful  in  glass-making,  as  building  material,  for  roofing,  etc 374-377 

Slawkaw  (Russian  Poland)^ 

government  iron  works 65 

Sm&land  (see  Sweden:  provinces). 

Smalti  tints  in  glass 241 

Smith,  Thomas  C.  (Greenpoint,  Long  Island),  report  on  potter>'  materials,  quoted 195 

table  porcelain 196 

Smith  (Thomas  P.),  Mclvor,  &  Co.  (Charleston,  S.  C),  sea-island  cotton  exhibit 436 

Smithsonian  Institution  (see  Washington,  D.  C). 

Snedshill  Iron  Company  (Shropshire,  England),  iron  plates,  rods,  bars,  etc 21 

Snelus  (England),  paper  on  the  construction  of  metal- working  furnaces,  referred  to 217 

Soci6te  Anonyme  do  Courcellcs  pour  la  Fabrication  dcs  Glaces  (Courcclles,  Belgium),  plate- 
glass,  rough  and  silvered .   . .  .  300 

Soci6t6  Anonyme  dcs  Glaces  et  Froduits  Chimiques  de  Saint-Gobain,  Chauny,  et  Cirey  (France, 

aUo  Mannheim  and  Stolberg,  Germany),  plate-glass,  mirrors,  light-house  disks,  etc 259, 260, 

328, 320, 335, 336 
Sooi6t6  Anonyme  des  Glaces  et  Verreries  du  Hainaut  (Uoux,  Belgium) — 

plate-glass,  sUvered, beveled 299,300 

works  and  machinery  of 300 

Soci6t6  Anonyme  des  Verreries  de  Charlcroi  (Lodelinsart,  Belgium),  window-glass,  depolished.         302 

Soci6t6  Anonyme  des  Verreries  de  Jemmapes  (Jemmapes,  Belgium),  window-glass 302 

Soci6te    Anonyme   des   Verreries   de   Marchienne*au-Pont  (Marcbienne-ao-Pont,  Belgium), 

window-;;lass 802 

Society  Anonyme  des  Verreries  d'Hirson  (Hirson,  Franco),  glass  bottles 271 

Soci6t6  Anonyme  dcs  VeiTcrlcs  R6unies  (Boussu-Hainaut,  Belgium),  glass  table  ware 298 

Soci6t^  Anonyme  des  Verreries  d*Henin-Li6tard  (France),  sheet  and  cylinder  glass,  colored. . .         261 
Soci6t^  Anonyme  des  Verreries  do  Lourches  (Lourches,  France) — 

ghiss  bottles  and  barrels 270 

provision  for  the  welfare  of  operatives 270 

Soci^ti^  Anon>T«e  des  Verreries  R6unies  de  Vall6rysthal  et  Portieux  (Portieux,  France),  glass.       247, 

254,255 
Soci6t6  Anonyme  du  Verro  Tremp6  (Paris,  Fiance),  tempered  glassware,  bottles,  mortars,  fun- 
nels, goblets,  globes,  cliimncys,  etc 339 

Soci6t6  G^n6ndo  do  Metallurgie  (Paris,  France),  manufacture  of  glass  furnaces 354 

Society  of  (climatology  (Algiers,  Algeria),  propagation  of  the  eucalyptus  in  Algeria 416 

Soda(«ee  Glass:  materials). 

Solon,  L.,  decorator  of  ceramics 118, 133, 136, 137, 138*,  165 

emblamatic  plaques  in  grafito '210, 211 

mustrations  of U3*,  130*,  186*,  137*,  138*,  152*,  178*,  180*,  181*,  187',  188*,  210* 

Soluble  ghiss 341-344 

uses  of , ^^^^ «,.  .^ 341,343 
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Soachet  &Co.  (Paris,  France),  poroeliUn  flowers 174 

Sonmah  Company  (Algeria),  iron  mines 81 

South  Australia  (gee  Great  Britain:  ooloniee:  Aostralia). 

Soutli  Carolina  (see  United  States). 

South  Kensington  Museum  (see  London :  South  Kensington  ICusenm). 

"South  StafTordshiro  District"  (Enghmd)— 

iron  manufacture  in 20 

Soyez,  Paul  (Paris,  Franco),  deoorations  in  enamel 197,1M 

awarded  gold  medal 132.107 

SPAIN  («e«,  also,  Alhambra,  Grenada^  Saraoens, 

Barcelona,  Marbellab  Seville, 

Bilbao,  ICoois,  Toledo). 

Folgnera  de  Langano, 

population  of 413 

Cbiumics— 

list  of  exhibitors 181,  Ml 

manufactnre— 
early— 

tUes 118,200 

modem — 

tiles 175^201 

imports  from  GreatBritain Itt 

COTTOil— 

exhibit 440 

cultivated  by  the  Moors 407 

Imports  fhmi  Brazil 407 

Cuba 407 

France 407 

India,  via  England ....:.  407 

Porto  Rico 407 

United  States  407 

consumption 407 

FOBBSTBT— 

exhibiU 386 

by  municipalities 880 

statistics   412-414 

forests- 
preservation  necessitated  by  climate 412,413 

neglected  and  destroyed 413,414 

extent 413 

belon  ging  to  the  state 414 

public  establishments 414 

parishes 414 

woods  produced,  varieties  of 413 

ciasslflcation  as  to  sale 413 

alder 413 

ash 413 

beech 413 

birch ; 414 

chestnut 413 

corlc 401,413 

hemlock 413 

Juniper 413 

oak 418,414 

pine  418,414 

willow 413 

uses  and  manufacture- 
corks 401 

Spanish  black 401 

resin 414 

administration  and  legislation — 

laws  and  decrees  for  sale  of  forests 418,414 

protection  of  forests 414 

cost  of ^— —. „ « 414 
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P*ge. 
^AIK— Contlniied. 
Glabs— 

exhibit 229,244 

lead,  naed  In  the  inanafftotore 812,888 

IROM  A»D  SriKKL 7*-78 

exhibit 77 

prodnctioii 75,77 

ores 52,76,77 

for  Bessemer  steel 77,88 

iron 77 

steel 78 

fael  used  in  manofiMstare — 

coal 76,78,88 

undeveloped 78 

nse  of;  enoonraged  by  the  goyemment 76, 77 

coke 78 

charcoal 78 

mannfiiotorea — 
iron — 

cmde  and  pig 77 

wrought 77 

steels 

puddled 77 

cemented 77 

bars,  sheets,  plates 77 

toolB,  cutlery 77 

railway  material w 

rails 77 

machinery   77 

agricultural 77 

engines 77 

industry — 

famous  in  the  Middle  Ages 76 

present  prostration 76, 100 

difficulties— 

popular  apathy 77,100 

want  of  capital 77 

railways  77 

manufacturing  establishmenta. 77,78 

railways 77,78 

exports — 

ores 76,100 

to  Belgium 38,77 

France 12,13,14,77,88 

Germany 32,33,34,77 

Groat  Britain 16,26,77 

United  States 72,77 

iron  uid  steel 78 

imports — 
coal— 

ftom  Great  Britain 78 

iron  and  steel 76,78 

ftom  Great  Britain 78 

Tbztilb  Fabrics— 
cotton- 
medieval  manufacture  by  the  Moors 467 

sail-cloth 467 

"fustian" 467 

cotton  paper 467 

modem  manufacture 467 

importa  ftom  Great  Britain 467 

COLONIES- 
CUBA— 

Cotton  exports  to  Spain 467 
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SPAIN— Coiitinued. 
COLONIES- 
PHILIPPINE  islands- 
Cotton— 

exhibit 446 

crop  unimportant 446 

PORTO  RICO— 

C  oiTON  exports  to  Spain 467 

Sparkes,  John  C.  L.  (Boston,  Mass.),  book  on  "Hints  to  China  and  Tile  Decoiaton" 246 

Sparkes,  Mrs.  (England),  painting  on  porcelain 147 

Spiers,  R.  Pheno  (England),  designer  on  porcelain 145 

clock  decorated  by 146 

SiKMle  (Stoke-npon-Trent,  England),  porcelain  mannfiioturer 120 

Staffordshire  (England)— 
Ceramics— 

introduction  of  salt-glazing 119 

lusteredware 171 

exports  to  United  States 191 

production 102, 193  note 

tiles 208 

earthenware  monuments 206 

Stanner*s  Close's  Steel  Works  ( Walsinghani,  England),  steel  castings,  wheels 18 

Stanniferous /ai«nc0  (gee  Ceramics). 
Steel  (gee  Iron  and  Steel). 

SteelCompany  of  Canada  (Londonderry,  Nova  Scotia) 84 

Steinschonau  (Bohemia,  Austria) — 

glass  manufacture 2M 

industrial  drawing  school .. 373 

Stephenson  (John)  Company  (New  York,  N.  Y.),  street-railway  cars 67 

Steppes  of  Russia^ 

destitute  of  timber 4SL 

forestry  schools  of— 

atAnadol   421,422 

Berdiansk 422 

Meikhaillolskoe '. 422 

Store,  cubic  measure,  definition  of 400  noU 

Sterochroray  (paintinp;  with  soluble  glass) 343 

Stewart,  Dr.,  conservator  of  forests,  Pui^ab,  India 428 

Stiring-Wendel  (Germany) — 

De  "Wendel'siron  works  at 31,32 

Stock  companies,  effect  of,  on  Austrian  industries 43,44 

Stockau  (Bohemia,  Austila)— 

glass  manufacture 329 

Stockholm  (Sweden) — 

porcelain  stove  manufacture 185 

Royal  Forest  Institute  (SkogtinttituUt) 405 

Stoke-ai>on-Trent  (England) — 

porcelain  manufacture 120, 121 

Mintons'  china  works 121,182-138,210 

Wedgwood's  Etruri&  Works 132,142 

Campbell  Brick  and  Tile  Company 210,211 

Minton,  Hollins,&Co 211,212 

tiles 203,210,212 

Stolberg  ((j^ermany) — 

glass  manuf ac  tu  re 258, 329 

Stone  ware  (tee  Ceramics). 
Stourbridge  (England) — 

fire-brick  manufacture 230 

clay  for 328 

glass  manufacture 235-23S;  274-281, 283 

Stoves  (tee  Iron  and  Steel). 
Stoves,  porcelain  (tee  Ceramics). 

Stow  Flexible  Shaft  Company  (Philadelphia,  Pa. ),  drilling,  finishing,  polishing  prooeos 68 

Strass  (lead  glass) 311 

Strikes  («m  Operatives). 
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Page. 
Styria  (we  Austria-Himgary :  provinoes). 
Salphur  (»e«  Glass:  roaterinls). 

Sunlight  action  of,  on  glnss 318, 317, 846 

Saojarvi  Iron  Works  (Hassia) 55 

SnraLammar  (Sweden) — 

iron  m  r>niifactaro  at 60 

Surahammar  iron  works  (Surahammar,  Sweden) 61 

Sorat  (tee  Great  Britain :  colonies:  India). 

Swank,  James  M.,  secretary  of  the  American  Iron  and  Steel  Association,  assisted  in  prepara- 
tion of  Repobt  on  laoN  and  Steel  Exhibits , 2,112 

Swansea  (Wales) — 

earthenware  mannfactnro ,. .         110 

SwjfiDEN"  (Mce,  alto,  BSngbro,  Limmared,  Orkarshamm, 

Bohnsla^s,                           Lindholmen,                        Ostcrby, 
Boxholm,                             Malmo,                                Rdrstrand, 
Grefle,                                   Marienberg,                        Stockholm, 
Gothenborg,                       Motala,                                Sarahammar, 
Gustafsber^,                       Munkfors,                           Upsala,            , 
Helsingborg,                       Norrkoplng,                        Yagarda, 
Hoganlis,                             Nykoping,                           Vang, 
Leanie,                                Orebro,                                 Wikmanshyttan). 
preparations  for  the  International  Exposition 4, 57, 50 

CEBAMIC&— 

exhibit .184-186,213 

list  of  exhibitors 185,186 

articles  manufactured — 

bricks 184,185 

drainpipes 184,185 

tiles 185 

faience  stoves . .  184, 185, 213 

crockery 184 

wares — 

porcelain 184,185 

faiienee 184,185 

ancient 184 

terra  cotta — 184 

ma)olioa 184 

parian 184 

record  and  condition  of  the  industry 184 

production 184,185 

exports — 

toDenmark 184 

Norway 184 

Russia 184 

imports — 

materials  f ro m  G reat  Britain 184 

Denmark 184 

France 184 

operatives — 

number  employed 184,185 

Cotton— 

imports 470 

from  Great  Britain 470 

FOKSSTBT— 

exhibit ....T 395 

report  of  the  S  wedish  C  ommissioner,  cited 404, 407-400 

statistics 404,409 

forests- 
extent  of 404 

belonging  to  the  state 404 

functionaries,  ecclesiastical  bodies,  etc 404 

administrations  and  institutions 404 

leased ,  for  clearing,  etc : .  404 

in  common 404 

peatdeiKMits 408 
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Page. 

SWEDEN— Contixmed. 

FOBBSTRT— 

foresta— 

extent  of— 

increase  by  porohaae 404 

consumption 406 

waste  in  bn  ilding  and  fencing 406 

exports 408,407 

to  France 401 

rerennetotbe  state 404,405,407 

administration 404 

cost  of 404 

cnstodiana— 

Administration  of  Forests  (SkogMttyrviten) 405 

agents,  engineers,  etc 405^  406 

edncationof 405,406 

Royal  Forest  Institute  (5to^«fMtau<e«) 405 

local  forest  schools 405,406 

revenues  devoted  to 405,406 

of  private  forests 405,406 

manufactures  and  uses — 

fuel 406,407 

wood 406,407 

charcoal 406 

peat 407-409 

methods  of  preparation 408, 409 

machinery 408,409 

factories ...        400 

house-building,  materials 406, 407 

ship-building 406,407 

fencing 406,407 

working 406,407 

resin 407 

lamp-black - 407 

bark 407 

GLA8&— 

exhibit 244,300 

Iron  ahd  Stbki/— 

exhibit 57-63 

production 5,6 

ores 52, 57, 5©,  62, 70, 88 

magnetic 58,59 

specular 58,59 

hematite 58 

manganese ^ 

iron 6,63 

steel   6,63 

fuel  used  in  mauufooture 61,62,^ 

coal 60,62 

coke 60,61,62 

charcoal 51,57,59,60 

wood 60 

peat 60 

manufactures^ 
iron — 

pig  and  crude 58,63 

spiegeleisen 58,69 

oa«tings .• 63 

steel 58 

German 60 

puddled 60 

cast 60 

exports — 
ores — 

to  Finland 62 

iron  and  steel 63 
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SWEDEN— Contlnaod. 
Iron  axd  Stbkl— 
importa — 

coal 62 

fromGcrmxmy 62 

Great  Britain 62 

ore 62 

ftt)inXorway , 62 

iron  and  steel 63 

macliinory - 63 

raila 61,63 

fiom  Bolcium 62 

Great  Britain 62 

mannfactorea— 

bars,  beams,  sheets,  platoa 58,61 

cutlery 57,58,59 

liaid  ware,  nails 68,62 

toolSfSaws .  ....  57,58 

sbipwrighting,  armor  plates 53,61 

wire 58,62 

machinery 57, 58, 61 

wood- working 58 

saw-mill 58 

agricultural 58 

engines 58 

boilers 58 

locomotives 61,62 

railway  materials 58 

rails 61,62 

wheels,  axles 58,61,62 

cars 62 

manufacturing  processes 58 

Bessemer... 58,69,60,61,63,99 

Siemcns-Lundcn 60 

Siemens-Martin 58 

Lancashire 60 

FrancheComt6 GO 

Walloon 60 

TTchatins 60 

crucible  58,60 

Aimaces — 

bhist 60,62 

Catalan 60 

puddling 60 

regenerative,  gas 60 

Fei-uot 60 

hot-blust 61 

manufacturing  establishments 59, 60 

busiucs))  depression 09, 100 

difficulties- 
want  of  mineral  fuel -• 61,62,88 

capital 61 

trnnaportatlon  facilities 61,63 

protective  legislation 61,62,63,100 

railways 63 

Textile  Fabbics— 
cotton — 

importa  fh)m  Great  Britain 470 

PROVINCES- 
LAPLAND— 

magnetic,iron  ore W 

SMlLAND— 

iron  ores 69 

Swinton  (England) — 

porcelain  manufacture 120 

37  P  R VOL  3 
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SWITZERLAND- 
CEEAincs— 

list  of  exhibitora m 

COTTOS— 

importB  At>m  France 467,469 

United  States 469 

Germany 469 

IBON  Ain>  Steed— 

exhibit 80 

prodaction 75,80,100 

ores 80 

iron 80 

fuel  used  in  monnfactnre— 

coal  wanting 80 

charcoal 80 

manufactures — 

iron 80,100 

crude  and  pig 80 

castings 80 

tools,  cutlery  80 

machinery 80 

engines 80 

hydraulic 80 

locomotives 80 

railway  material 80 

imports — 

coal 80 

iron  and  steel 80 

railways 80 

Tbxtilk  Fabrics— 
cotton — 

manufacture  in  16th  century 469 

modem 468 

consumption 460 

prodaction 469 

exports 469 

imports 469 

operatives — 

skill  and  industry  of : 469 

free-trade  policy 469 

productive  of  smuggling 469 

STRIA— 
Cebamics— 

tiled  mosques 150 

Table  ware  {»ee  Ceramics;  alto,  Glass). 
Tahiti  (tee  France :  colonies :  Oceanica). 
Tanning  materials  {tee  Forestry). 
Tannwald  (Bohemia,  Austria) — 

glass  manafacturo 373 

Taranto,  Gulf  of  (Italy)— 

early  cotton  culture 468 

Tariff  (tee  ProtocUve  legislation). 
Tasmania  (tee  Great  Britain:  colonies). 
Totta  (India)— 

pottery  manufacture  and  decoration 150 

Tattnall,  governor  of  Georgia,  promoted  culture  of  sea-island  cotton  in  United  States 4S4 

Tattnall,  W.,  surveyor-general  of  Bahama  Islands,  1786,  sent  sea-island  cotton-seed  to  Georgia. .  454 
Taunton,  Haas.  — 

iron  and  steel  manufacture- 
hardware  67 

Taxidermy,  exhibit  of,  in  French  forestry  section 393 

Ten  Brink  system  gas-generating  furnace  for  glass-working,  locomotives,  steam-boilers,  etc  . ..  351 

Teniers,  David  (Bel«:inm),  his  paintings  copied  on  porcelain 134 

Tennessee («eeUnited  States). 
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Pajte. 
Tergemsem  (Bavaria,  Austria) — 

Abbey  of«  early  painted-glass  windows  in 345 

Temo  tin-plate  (tee  Iron  and  Steel). 

Terra  cotta  (tee  Coramtcs). 

Terre  Noire  (Sadne-et-Loire,  France) — 

iron  and  steel  manafactnre  at 9,10 

Terre  Noire  Iron  Company  (Fnmce) — 

iron  and  steel  exhibit 7, 9, 10, 18 

pavilion  at  the  Exposition 7 

Terry,  director  Bombay  School  of  Art 149 

T^-Tscben  (Pekin,  China),  eloiscnnS  enamels  on  porcelain  vases 198 

Tewkesbury  (England) — 

Abbey  of,  ancient  tiling 201 

Texas  (aee  United  States). 
TEXTILE  FABRICS— 

cotton.    i^OTE.—lUiferencee  to  cotton  manvfaeture  are  indexed  under  the  tUle»-^ 
Argentine  Republic,  France,  Netherlands, 

Austria-Hungary,  Germany,  Spain, 

Belgium,  Great  Britain  and  India,  Switzerland, 

China.  Italy,  TTnited  States)— 

anciently  used  in  Greece 448 

India 437 

Mexico 437 

Rome 448 

excellent  designing  and  dyeing  in  France 465 

silk  and  woolen,  skillful  coloring,  in  India 150 

imitated  in  Euroi>e 160, 151 

Thebes- 
ancient  pottery  150 

Thomas,  A.  (Saint-Denis,  France),  poroelain,/ail0nee 170 

Thomas  &Louren8,  gas-generating  glass  furnace 354 

Thunberg  (Sweden) — 

machine  for  the  preparation  of  peat 409 

Thuringia  (tee  Germany). 

Thy-le-Cb&teau  Company  (Belgium),  steel-rail  manufacture 41 

TifEiny  &  Co.  (New  York  City),  importers  ceramic  ol\jects 138 

Tiles  (tee,  alto,  Ceramics;  aito,  Glass). 

varieties  and  uses  of 200-215,259,260 

Tllghman  (Philadelphia,  Pa.),  his  sand-blast  process  used  in  glass  mann£ftcture 243, 255, 299, 302, 370 

in  Belgium 299,302,370 

England  370 

France 265 

Tilt  &Son  (Paterson,  N.  J.),  Jacquaidloom 68 

Timber  (tee  Forestry). 

"Times"  newspaper  (London,  England) — 

remarks  of.  on  American  machinery  at  Exjiosition.  68 

Bessemer  steel  v^rntf  iron 89 

British  iron  and  steel  trade 101,102 

Tin  (tee  Glass:  materials;  tUto,  Iron  and  Steel). 

Tinworth,  George  ( England),  modelings  in  terra  cotta 181 ,  143, 144 

Toendcland.  Danish  land  measure,  definition  of. 410 

Toft,  G.  (England),  modeler  on  porcelain ' 142 

Toisc,  linear  measure,  definition  of 408  note 

Toledo  (Spain)— 

steel  manufacture  in  middle  agM 76 

Toledo  Works  (Sheffield,  England),  steel  wire 18 

Tools  (tee  Machinery). 
Topeka,  Kansas — 

planting  of  shade-trees 424 

Tortoise-shell  ware  (tee  Ceramics). 
Ti'ado-marks,  false,  used  upon  ceramic  objects— 

in  Great  Britain 140.141 

Franco 172 

"Transcript"  newspaper  (Boston,  Mass.),  article  on  the  "Blue-glass  mania,"  referred  to 316 

Transportation  (#00  Railways). 
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TRANSVAAL  REPUBLIC— 

iron  oro« 81,82 

ooal 81 

Transylvania  (ue  AastTia-IIan^ary :  provinces). 

Traofler,  6.  (Pantin,  France),  enamel-decorated  glass  ^ 206 

Travancore  (India) — 

pottery  manofactnre 148 

Trees  {ses  Forestry). 

Trenton,  N.  J. — 

iron  and  steel  manofactnro 74 

Trinchinopoly  («M  Great  Britain :  colonies:  India). 

Tmbia- (Spain),  Fabrica  Nacional  de,  iron  and  steel  products 77 

Tmmp  Brothers  (Wilminjfton,  Del ),  wood- working  machinery 67 

Tschimliaus  (Saxony),  alchemist  and  artist  in  ceramics 119 

Tiibize  (Bel;^nm)~ 

iron  and  steel  manufaotnre~ 

locomotives 40 

Tumbonf  (J.)  Neven  (Vieille-Loye,  France),  glass  bottles 271 

TXJNIS— 

Cotton  exhibit 445 

production  nnlmportont 445 

TURKEY- 
CERAMICS— 

tiles 150 

in  mosques 150 

imports  suspended 198 

COTTOH— 

exports  to  "Western  Europe 470 

imports  from  Great  Britain 470 

Iron  and  Sterl 80,81 

prodnction 75, 80, 100 

ores 81 

iron 81 

fuel  used  in  manufacture — 

coal  undeveloped 81,88 

lignite  undeveloped 81 

charcoal 80,81 

imports — 

coal 81 

iron  and  steel — 

from  Great  Britain 81 

railways   81 

Textile  Fabrics— 

cotton  impoits  from  Groat  Britain 470 

PBOVrXCES- 
BOSXIA— 

Iron  manufacture 80 

SERVIA— 

Iron  manufacture 80 

Turner,  Thomas  (England),  porcelain  manufacture 120 

Turrach  (Upper  Styria,  Austria)- 

steel  manufacture 47 

Turton  (Thomas)  &.  Sons  (ShelBcld,  England),  cast-steel  springs 18 

Tuscany  (wclUily:  provinces). 

Tuscany,  Francis,  Grand  Duke  of,  promoter  of  ceramic  industry 118 

Tuyeres  (or  Tweers)  {see  Iron  and  Stool). 
Tyrol  (see  Austria-IIungary :  provinces). 

Uddcholm  Iron  Works  (Uddoholm-Riida,  Sweden) 61 

Udileholra  Company  (Munkfors,  Sweden),  steel  manufacture 60 

Ufa  (xee  Husdia:  provinces). 

Ullrich,  O.  ( Wilhelmsthal,  Moravia,  Austria),  glass,  cut,  colored,  decorated 293 

UlricJistal  (Bohemia,  Austria) — 

glass  manufacture .• 284 

Undergloze  painling  {tee  Ceramics). 
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UNITED  STATES— 

inadoqnately  reprMentod  in  EziKMition 4,64, 190, 244, 423, 43S 

industries  mainly  agricoltoral 92 

immigration  of  English  operativos 107 

Ceramics— 

exhibit 190-196 

inadequate 190, 191 

list  of  exhibitors 190 

condition  of  the  industry 191,194,196 

production 191,194,195,199 

protective  legislation 191 

not  aided  by  government 195 

articles  manu£ictnred — 

domestic  utensila 195 

doorknobs 195 

tableware 196 

tiles 196,225 

''granite  iron  ware"  (enamel) 199 


porcelain 195,196 

stoneohino,  "CC'ware 191,194,195 

white  ware 195 

yellow  ware 195 

Rockingham 195 

materials 101, 195 

kaolin 119 

petuntse 119 

days 195,196,326-328 

not  adequately  tested 196 

imports 192 

from  France 176,191,192,197 

Great  Britain 191,192,193,194,211,212 

operatives- 
number  employed 1 91 ,  199 

wages 191 

instmction  in  schools  of  design 195 

ooUections — 

Kfltional  Museum,  Washington 144,164,208,212 

Smithsonian  Institution,  Washington 164, 208 

United  States  Potters  Association 194, 195 

Cotton  {Jot  manufactured  goods,  %te  Textile  Fabrics,  htioyo) — 

exhibit 435, 436 

inadequate 435 

varieties  produced — 

uphinds,  short  staple 435,436,444,447,448,458,461 

sea-island 435,436,441,450-462 

middlings 439 

cotton  crossed  with  okra,  to  be  tried 489, 440 

••wool " 445 

Nankin  (now  disused) 439 

seed  derived  from  West  Indies 437, 450, 454, 459 

Egypt 439,440 

Mexico 451 

American  seed  uaed  in  India 437, 451 

Egypt 441 

New  Caledonia 444 

French  Guiana 444 

seed,  uses  of— 

food  for  horses,  cattle,  hogs  450 

fertilizer 450 

ofl 450 

oil-cake 450 

planting :  selection  and  improvement  of 459 
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UlflTED  STATES-Continued, 

COTTOX— 

cultivation — 

ground,  character  required 451, 456, 457, 480, 481. 4«3 

preparation  of ^ 451,452,455 

new  ground 451 

rotation  of  crops 451, 452 

planting — 

annually 450,451 

biennially 451 

perennial  growth 450,451 

method  of 452,455,457 

fertilizing 450. 451, 452, 455, 43d,  457, 460, 463 

care  after  planting 453,454,457.458,458 

weeding  by  band 458 

topping '. 441,454 

picking  and  gathering 454,455 

drying 454,456 

ginning   454 

machines,  implements,  used  in  cultivating — 

plows  for  breaking  up  land,  bedding  452, 457 

one-horse,  for  weeding,  etc 453, 457, 458 

"sweeps,"  with  "wings" 453 

not  used  in  sea-islands    455 

drills 452 

harru  ws 452 

hoes 452,453,457,458 

gins 454,455,456 

worked  by  steam v 455, 456 

MoArthur 456 

used  in  Egypt 441 

operatives 45! 

women  at  field  work 452,455,456 

children  at  field  work .         452 

work  performed  by,  "tasks" 455,456,457 

dangers  to  the  crop— 

from  weather 451,453, 154,462 

diseases —  ' 

blight 462 

rust 462 

sore-shin 458,462,463 

shedding 462, 463 

scab 463 

dry-rot 463 

insecU ,..- - 462.463-465 

cotton  louse  (Aphis) 463, 464 

boll-worm  (ir«ZiotA««) 464,463 

textile  machinery  (tee  Machinery). 

production 442. 473, 474 

thirteen  seasons  before  civil  war,  1848-'61 473 

since  civil  war,  1865-78 473 

of  ten  ootton-growinp  States,  1876-78    474 

( ) f  sea-island  cotton ,  1865-*77 462 

consumption 471 

annual,  1842-'61 473 

186^78 473.474 

sea-island  cotton,  18C5-77 462 

prices  in  New  York,  1826-77 474 

exports 471, 473, 474 

to  Austria,  via  England 469 

Bel^um 467 

Continent  of  Europe 473,474 

France .465^406,467 

via  Enp;Iflnd 461 

Great  Britain 473.474 
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COTTOW — 

export*— 

Italy 468 

Portugal,  via  England 467 

Bnasia 470 

Spain 467 

Switzerland 469 

of  sea-irtlaod  cotton,  186^'77 462 

importa  of  manufactured  goods  (tee  Textile  Fabrics,  below), 

English  cfTorts  to  replace  American  cotton  by  cotton  from  India 437,438 

Africa 438 

F0BB8TBT— 

exliibit 304,395 

inadequate 423 

by  Department  of  Agriculture 394,395 

individuals 395 

a  State  (Oregon) 895 

ol^Jects  exhibited— 
collections — 

trees,  sections  of 394,395 

bark  of 394,395 

photographs  of 395 

botanical — 

foUago 394 

flowers 394 

fruits- 
nuts 394 

seeds,  cones 394,395 

products- 
dry  distillation  of  wood 895 

flavorine 395 

woods  produced,  varieties  of 394 

alder 395 

ash 395 

bass 395 

birch 395 

oedar 895 

celtis 895 

cherry 395 

ebony 395 

ehn 395 

fir ...         394 

hickory 895 

Juniper 894 

larch 394 

locust 395 

magnolia 895 

mahogany 395 

maple 395 

oak 395 

pine 395 

poplar 395 

spruce 395 

walnut 395 

willow 805 

yew 894 

fbreets— 

extent  of 428 

destruction  of 392,423 

replacing  of,  iK>pularly  desired 391,392,423 

legishitionfor 392,423,424 

inoperative 423,424 

tlmber^julture  act 423,424 

by  voluntary  popular  efforts 424 

"Arbor  Day" 424 
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UNITED  STATES-ContiimecL 
Gukua— 

exhibit 22S,au 

inadequate 2U 

oondition  of  the  industry — 

deficient  in  the  use  of  best  appliances- 
gas  flimaces 853,883 

skilledlabor 377 

producing  fine  wares 887 

enameled  sheet-glass 288 

colored  glass 367,368 

£uicy  wares,  art  objects 3C7,388 

superior  in  labor-saving  tools  and  machinery 877-387 

manufacturing  pressed  glass 2i4, 254, 255, 290;  3C5;  387 

wares— 

flhit : 244 

pressed 244,365,877-387 

"metal"  of 244 

lime 244 

plate 336 

•'mineral  wool" 878 

blown 382 

exports — 

materials — 

sand  to  Great  Britain 313 

potash  to  Great  Britain 363 

France 362 

imports — 

dncorated  ware  fh>m  Great  Britain 238 

Bohemia 29S 

stained  church  windows  from  Belgium 303 

plate-glass  IVom  Belgium 329 

enameled  sheet-glass 288 

maclilncry  used  in  manufacture 377-387 

for  pressing  glass  with  molds .'..298,377-387 

furnace  appliances,  pots,  crucibles,  etc 334, 326 

for  polishing  plate-glass 332,333,338 

gas  furnaces 384 

for  cutt'mg  glass 368;370 

shaping  tools 380,385^386 

materials — 

l>ota8h 312,862 

sand 313,314,815 

clay 326-328 

articles  manufactured — 

goblets,  tumblers 870,384,388 

lamps 370,381 

bottles,  Jars 880,382.383 

molasses  cans 380,  R83 

telegraph  insulators 381 

balls  for  casters,  for  sportsmen,  etc 381 

chandeliers 881,382 

chimuoys 3^ 

Iron  axd  Steel— 

exhibit 63-74 

inadequate 4,64 

production  '. 5,0,63 

ores 65,69,72,74 

iron 6, 63, 60, 7:.  73 

steel 6,63,72,78 

fuel  used  in  manufacture— 

coal 28,70,74 

bituminous 06,73,74 

anthracite 66,73,74 

lignite 74 
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UNITED  STATES-^ontinned. 

IBON  AXD  StRIKL— 

fiiel  used  in  maniif)BCtixn>— 
coal — 

briqnoU 90,91 

charcoal 70,73 

coko 70,73 

manuihcturoa— 

iron 00-74 

p ig  and  crude 20, 65, 70, 71 

steel 71,72 

hardware,  noils,  Bcrews,  nnta 64,00,07,68,72 

stoves 64 

tools,  saws 64,67 

cutlery -• 64 

scales 66 

agricultural  implements 58,67 

railway  material— 

chilled  cor  wheels 18,65 

sprbigs 67 

cars,  street  cars 67 

brakes ! 13,67 

rails 72.74 

machinery 01,60 

paper-making 65 

mak  ing  molds  for  castings • 66 

mining 66 

textile 66 

metal-working 66,07,68 

pumping 67 

wood- working 67 

leather- working 67 

shoemoking , 67,68 

agricultural 12,22,58,67,68 

engines 66 

looomotives 04, 06, 91 

imitated  in  Austria 44 

used  in  Ilussia 67 

Switzerland 01 

machine  tools 60,08 

no  manufactures  of  tin 23 

monufiicturing  processes — 

Du  Puy 's  direct  production  from  ore 05, 00 

Bessemer 10, 31, 01, 72, 73, 74, 89 

Siemens- Martin 74 

open-hearth 72,73 

fni-naces — 

puddling 70,73 

blast 70,73 

Catalan  forges 73 

blomarics 73 

Siemens 74 

rolling  mills 70,73 

industry- 
rise  and  growth • 27,09-71 

condition 71-74 

dimculties— 

Ion  g  t  ran8i>ortation 109, 110 

protective  legislation 70,71,92,90,108,111 

breign  compet  it  ion 35, 108-112 

Great  Britain 57,70,111 

genitives— 

wages 106,110 

Uways - 36^71,94,110 
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Fife. 
UNITED  STATES-Continned. 

GLAbS— 

exhibit 229,244 

ixmdeqnate 2M 

oondition  of  the  industry — 

deficient  in  the  use  of  best  appliance*— 

gas  furnaces 853, 8S3 

skilledlabor    377 

producing  fine  wares 387 

enameled  sheet-glass 288 

colored  glass 3C7,368 

fancy  wares,  art  objects 367,388 

superior  in  labor-saving  tools  and  machin ory 877-^ 

manufacturing  pressed  glass 244, 254, 255, 290^  3C5, 387 

wares- 
flint : 244 

pressed 244, 805»  877-387 

"metal"  of 244 

lime 244 

plate 3M 

"mineral  wool" 878 

blown 882 

exports — 

materials- 
sand  to  Great  Britain  813 

potash  to  Great  Britain 3Q 

France 382 

imports — 

dticorated  wore  fh>m  Great  Britain 238 

Bohemia 298 

stained  church  windows  from  Belgium 803 

plate-glass  fh)m  Belgium 829 

enameled  sheet-glass 268 

macliinery  used  in  manufacture 877-387 

for  pressing  gloss  with  moldM .* .  .298, 877-387 

furnace  appliances,  pots,  crucibles,  etc 334, 326 

for  polishing  plate-glass 332,333,338 

gas  furnaces 864 

for  cutting  glass 380;370 

shaping  tools 880^885.886 

materials — 

potash 312,  aC2 

sand 313,314,815 

clay 326-328 

articles  manufactured — 

goblets,  tumblers 879,384,386 

lamps 379,381 

bottles,  jars 880,382,383 

molasses  cans 380,383 

telegraph  insulators 381 

balls  for  casters,  for  sportsmen,  etc 381 

chandeliers 381,382 

chimneys 38S 

Iron  akd  Steel— 

exhibit 63-74 

iuadcquate 4,64 

production *. 5,6,03 

ores 65,60,72,74 

iron 0,63. 60,7:,  73 

8tecl 6,63,72,73 

fuel  used  in  manufiicture— 

coal 28,70.74 

bituminous •-••--•«--....... 66,73  74 

anthracite 66,7^  74 

lignite ^^ 
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maXED  STATES— Continaod. 

IBON  AXD  SimCL— 

fael  nsod  in  mamifactnre— 
coal — 

briqnoti 90,91 

choTCoal 70,73 

coko 70,73 

monafactaros— 

iron 09-74 

pigondcmdo 20,65,70,71 

atocl 71,72 

hardware,  noils,  screws,  nnts 64,00,07,68,72 

stoves 64 

tools,  saws 64,07 

cutlery .• 64 

scales 66 

agricultural  Implements (>8,67 

xallway  material- 
chilled  car  wheels 18,05 

sprbi;;a 67 

cars,  street  cars 67 

brakes i 13,67 

ralla 72,74 

machinery 04,66 

paper-making 65 

making  molds  for  castings 66 

mining 66 

textile 66 

mctxil-working 00,07,08 

pumping 67 

wood- working 67 

leather- working 67 

shoemaking , 07.68 

I  agricultural 12,22,58,07,68 

engines 66 

locomotives 64, 06, 91 

imitated  in  Austria 44 

usedinHussia 67 

Switzerland 91 

machine  tools 00,08 

no  manufactures  of  tin 23 

manufacturing  processes — 

Du  ru3''s  direct  production  from  ore 05,00 

Bessemer 10,31,01,72,73,74,89 

Siemens-Martin 74 

open-hearth 72,73 

fiunnces — 

pudtUing 70,73 

blast 70,73 

Catalan  forges 73 

blonia  ries 73 

Siemens 74 

rolling  mills 70,73 

industry — 

rise  and  growth 27, 09-71 

condition 71-74 

difDculties— 

long  transportation 109,110 

protective  legislation 70,71,92,90,108,111 

forei;;n  competition 35, 108-112 

Great  Britain 57,70,111 

operatives- 
wages  100,110 

Mil  ways 36,71,94,110 
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Fife. 
UNITED  STATEa-ContlnnecL 

GLAbS— 

exhibit 22S,2M 

inadequate 244 

oondition  of  the  industry — 

deficient  in  the  use  of  best  appliances— 

gas  furnaces 853,853 

skilledlabor    877 

producing  fine  wares 887 

enameled  sheet-glass 288 

colored  glass 3C7,368 

fancy  wares,  art  objects 3C7,3Q8 

superior  in  labor-saving  tools  and  machinery 877-^ 

manufacturing  pressed  glass 244,254,255,299,365,387 

wares- 
flint ...  244 

pressed 244, 805»  877-387 

"metal"  of 244 

lime 244 

plate 386 

"  mineral  wool" 876 

blown 882 

exports — 

materials- 
sand  to  Great  Britain  813 

potash  to  Great  Britain 363 

France 383 

imports — 

decorated  ware  from  Great  Britain 238 

Bohemia 282 

stained  church  windows  from  Belgium 303 

plato-glass  from  Belgium 329 

enameled  sheet-glass 288 

machinery  used  in  maniifacturo 377-387 

for  pressing  glass  with  moldA .* . .  298, 377-387 

furnace  appliances,  pots,  crucibles,  etc 334, 326 

for  polishing  plate-glass 332,333,336 

gasfurnaces 364 

for  cutting  glass 360;  370 

shaping  tools 880,385,886 

matorials — 

potash 312, 882 

sand 313,314,315 

clay 326-328 

articles  manufactured — 

goblets,  tumblers 379,384,386 

lamps. 379,381 

bottles,  jars 880,382.383 

molasses  cans 380,383 

telegraph  insulators 381 

balls  for  casters,  for  sportsmen,  etc ^l 

chandeliers 381,382 

chuuueys 385 

Iron  akd  Steel— 

exhibit ®-74 

inadequate 4,64 

production '. 5,6,83 

ores 65,69,72,74 

iron 0,83,00,72,73 

»toel   6,03,72,73 

fuel  used  in  manufacture— 

c«^     28,70.74 

bituminoas "••--•--•---•.-......... .06. 73  74 

anthracite - -•---•-»•«--........  66l 73. 74 

lignite "  .j^ 
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maXED  STATES— Cantinaod. 

IBON  AXD  StRVL— 

fael  nsod  in  maTrnfantare— 
coal— 

briqnoti 00,91 

choTCoal 70,73 

coko 70,73 

manu£iictaro»— 

iron 09-74 

pigandcnido 20,65,70,71 

stool 71,72 

hard  waro,  noils,  screws,  nnts 64,00,07,68,72 

stoves 64 

tools,  saws 64,07 

ontlery - 64 

scales 66 

agricultural  Implements S8,67 

xallway  material- 
chilled  car  wheels 18,65 

sprin;^ "67 

cars,  stroot  cars 67 

brakes i 13,67 

ralU 72,74 

machinery 04,66 

paper-making 65 

making  molds  for  castings 66 

mining 66 

textile 66 

metal-working 60,07,08 

pumping 67 

wood- working 67 

leather- working 67 

shocmoking 67.68 

1  agricultural 12,22,58,07,68 

engines 66 

locomotives..' 64,66,91 

imitated  in  Austria 44 

used  in  Ilussia 57 

Switzerland 01 

machine  tools 00,08 

no  manufac tures  of  tin 23 

manufacturing  processes — 

Du  Pu3*'s  direct  production  from  ore 05, 00 

Bessemer 10,31,01,72,73,74,89 

Siemens-Martin 74 

open-hcailh 72,73 

fiimnces — 

puddling 70,73 

blast 70,73 

Catilon  forges 73 

hloniarics 73 

Siemens 74 

rolling  mills 70,73 

industry- 
rise  and  growth 27,09-71 

condition 71-74 

difDcultles— 

long  transportation 109,110 

protective  legislation 70,71,92,90,108,111 

foreign  competition  35,108-112 

Great  Britain 57,70,111 

operatives- 
wages  106, 110 

MUways 36,71,94,110 
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UNITED  STATES— Contiiiued. 

IBON  AKD  STBBLt— 

ezporta— 

ore 74 

coal- 
to  British  Amoricft  84 

Mexico r 85 

iron  and  steel 71,74 

to  Canada 85 

Mexico 85 

machinery 74 

to  Mexico 85 

engines  74 

locomotives T4 

toBusaia OT.W 

Norway 75 

tools,  cutlery 74,111 

imports- 
ores 74 

from  Spain 72,77 

the  Mediterranean 72 

Canada  85 

iron  and  steel  71,74 

machinery 74 

tools,  cutlery 74 

spiegeleisen 72;  74 

f erro-mangancse 72 

German  steel  from  Anstria 47 

coal— 

from  Nova  Scotia 74,84 

Vancouver's  Island 74,84 

Australia 74 

Textile  Fabrics— 
cotton — 

man  u  fac  tnre 471, 473, 474 

machinery  for  spinning 450 

weaving 461 

exports  to  China 471 

imports  frx>m  France 485 

Germany 469 

ALABAM-V— 
Cotton— 

quality  of  uplands 444,447 

uncertainty  of  the  crop 4(9 

acres  in  cultivation,  1876-'78 411 

Iron  ores 0 

ARKANSAS- 
COTTON- 

acres  in  cultivation,  187&-78 IK 

CALIFORNIA— 

discovery  of  gold  in 7(461 

Ceuawcs— 

porcelain  clays 196 

CONNECTICUT  («m,  aUo,  Hartford,  Lime  Rock,  Meriden,  Middletown,  New  Britainy— 
Cebamics— 

porcelain  day 106 

Glass 244 

IBON  AND  Steel— 

ores 65^00 

early  iron  works 60 

manufactures- 
chilled  car  wheels 65 

tools 67 

hardware,  nails,  screws 67 

machinery — 

pumping 67 
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UNITED  STATES— Continued. 

DELAWARE  («M,  alto,  Wilmington)- 

CBBAiaC8— 

porcelain  clay „.»»^         196 

IBON  AXD  STKSI^— 

mannfactorea — 

railway  material — 

car  wheels ..^...^ ^    .i.*..^^^, 85 

machinery — 

paper-making 65 

wood- working 67 

DISTRICT  OF  COLUMBIA  {see,  alto,  Wadiington)— 

OLAfiS— 

mana£actiire 815 

clays  ascd  in 827 

FLORIDA- 
COTTON— 

quality  of  the  long  staple,  firom  black  teed 440 

aea-island — 

excessiye  growth 451 

cultivation  of 451M61 

BoU  and  climate  suitable 450,461 

acres  in  cultivation,  1876-78 474 

OBOROIA  (eee,  alto,  Augusta)— 

COTTOK— 

exhibit  from 435,486 

quality  of  upland 444,447 

amount  in  bales 450 

cultivation — 

level  451 

without  rotation  of  crops 451,452 

fertiUzhig 461,452 

introduction  of  sea-island  cotton,  1786 454 

BoU  of  sea  islands  exhausted 460,461 

uncertainty  of  the  crop  462 

acres  in  cultivation,  1876-78 474 

FORESTKY- 

collection  of  woods  exhibited 896 

iBON  AJSD  Steel— 

ores 72 

manufacturing  establishments 69 

ILLINOIS  (eee,  also,  Chicago)— 
Ceramics— 

porcelain  clay IM 

Glass— 

sand 814 

IBON  AND  Steel— 

manufacturing  establishments 72 

production  of  steel — 

Bessemer 72 

manufactures — 

railway  material — 

cars 97 

rails 72 

INDIANA  (tee,  alto.  New  Albany,  New  Providence)— 
Glass— 

materials- 
sand 814^816 

clay 827 

INDIAN  TERRITORY— 

bitaminous  conl 68 

KANSAS  (tee,  alto,  Topeka)— 

FORKSTIIY- 

treeless  prairies  in 393,424 

peat  deposits 408 

tree- planting  by  volunteer  effort 424 

legislation  unsuccessftil 424 
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UNITED  STATES-Contlnnod- 

RENTUCKY  {tee,  also,  LouiBrlll©)— 
Glass— 

liro  clAys  uficd  in  mannf aotnre 837,828 

Inox  AND  Steel— 
manufacttires— 
mocbinory — 

making  molds  for  oaotiiigs 66 

LOUISIANA  dee,  alto,  New  Orleans)— 

COTTOX— 

exlilbit 435,436 

acres  in  cultivation,  1870-78 474 

•Toclor"  cotton 444 

MARYLAND  (tee,  alto,  Principio)— 

GLA80— 

materials- 
sand  315 

,  cloy 327 

Ibox  axd  Steel— 

early  ironworks OB 

monafacturins  cstabllsbmcnts 73 

coal,  autUraclte 73 

MASSACnUSETTS  {tee,  alto,  Ik>ston,  Lynn,  North  Eoston,  Xaonton,  Worcester)— 

CEiLuncs— 

porcelain  clay i.^ 195 

GLAS&— 

sand 314 

IKOX  AXD  Steel— 

early  Iron  works  ® 

manafactoros— 

nails W,C7 

engines  68 

tools 67 

agricultural  implements 67 

MICmGAN— 

FOREiiTUY- 

destruction  of  trees MB 

lEOX  AXD  Steel— 

ores ..»«. 72 

lONNESOT  A  {tee,  alto,  Minneapolis,  Sabit  Fanl)— 

POKESTUY- 

destruction  of  trees 392 

Glabs^ 

san  d  n  sed  in  manufacture 314 

MlSSISSirPI- 

COTTOX— 

no  exhibit  fVora 435 

acres  in  cultivation,  187C-78   474 

MISSOURI  {tee,  alto,  De  Soto,  Grand  Tower,  Saint  Loois)— 
Ceramics— 

porcelain  clay 185 

Glasa— 

materials- 
sand  314 

clay 327 

use  of  gas  furnaces  in  mannfactore ..^ 304 

Iron  axd  Steel— 

ores 72 

production  of  steel — 

Bessemer 72 

manufactures — 
macliinery— 

metal-working 66^67 

NEBRASKA- 
FORESTRY— 

tree-plantbig  by  popular  ofGsrt,  "Arbor  Day" - 424 
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UNITED  STATES-Continaed. 

NEW  HA^irsniTiE— 

Iron  akd  Steel— 

proUnction  of  steel — 

open-hearth ^ 

NET7  JEIISEY  (tee,  dUo,  Patenon,  Shrowslraiy,  Tmitoii)^ 

GLAfiS— 

matetials — 

sand 314 

clay ^28 

IBON  AND  Steel— 

ores "^ 

early  iron  "works - ^^ 

mauufacturing  establishments 73,74 

manufactures — 
machinery — 

textUe <* 

metal- wrrking • ^ 

steel,  crucible  "^ 

Siemens-Martin : "^^ 

NEW  YORK  (see,  also,  Brooklyn,  Greenpoint,  New  York  City)— 
Cebauics— 

porcelain  clay ." ^^ 

tile  manufacture 100,225 

Glass— 

manufacture  of  tempered  glass     "*" 

"mineral  wool" ^* 

IBON  AXD  Steel— 

ores "^ 

early^iron  works "® 

manufacturing  establishments 72, 73 

production  of  pig-iron   '^^ 

steel — 

Bessemer 72 

manufactures — 
machinery — 

textUo 66 

metal- working 68^67 

railway  material — 

springs '. 67 

cars,  streetcars 67 

NORTH  CAROLINA- 
COTTON— 

acres  in  cultivation,  1870-78 474 

IB03C  AND  STEELt- 

early  iron  works 69 

OHIO  (icc,  aUfo,  Cincinnati,  Columbus,  Kent) — 
Ceramics— 

porciLiin  clay 105,196,225 

Glass— 

materials- 
sand  314,315 

clay 327 

Iron  and  Steel— 

manufacturing  establishments  73 

production  of  pig-iron 71, 72 

steel — 

Bessemer * 72 

manufact  urea — 
machinery — 

cuul  iiiining C6 

wood-worlcing 67 

railway  material — 

rails ^.      ■ .     ^* — '2 
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UNITED  STATES-Contlnnod- 

KENTUCKY  (tee,  aUo,  LouUrlll©)— 
Glass— 

liro  clays  QHcd  in  mannfaotiire 827,828 

lUOX  AST)  STCELt— 

manufactures— 
nmcbincry — 

making  molds  for  castings 06 

LOUISIANA  (tee,  alto,  Now  Orleans)— 
Cotton— 

exliibit 485,436 

acres  in  cultivation,  1870-78 474 

••Poclor"  cotton 444 

MARYLAND  (tee,  alto,  Principlo)— 
Glass— 

materials- 
sand  815 

,  clay 327 

Ibox  axd  Stekl— 

oarly  ironworks 69 

monufacturin;;  establishments 73 

coal,  anthracite 73 

MASSACHUSETTS  (tee,  alto,  Boston,  Lynn,  North  Eoston,  Xaonton,  Worccstor)— 
Ceuajucs— 

porcelain  day *.. 195 

GLAS&— 

sand 314 

IKOX  AXD  Steel— 

early  iron  works © 

mauufncturos— 

nails 68,67 

en^nos  66 

tools 67 

agricultural  implements 67 

MICmGAN— 
Foni&TRY— 

dcstiniction  of  trees 392 

lEOX  AND  STEEI-*— 

ores ^..^ 72 

MINNESOTA  (tee,  alto,  Minneapolis,  Sahit  Fanl)— 
Poeebtut— 

destruction  of  trees 3K 

Glass^ 

sand  used  in  manufacture 314 

MISSISSIPPI- 

COTTOX— 

no  exhibit  from 435 

acres  in  cultivation,  187C-78   474 

MISSOUPJ  (tee,  alto,  De  Soto,  Grand  Tower,  Saint  Loois)— 

CERAMIC&— 

I>orcclain  clay 195 

Glass— 

matoriAl»— 

sand 314 

clay 327 

use  of  gas  furnaces  in  mannfactnre .^ 86< 

Iron  and  Steel— 

ores 72 

production  of  steel — 

Bessemer 72 

manufactures — 
macliinery— 

metal-working 66^67 

NEBRASKA- 
FORESTRY— 

tree-planting  by  popular  effort.  "Arbor  Day" - 484 
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UNITED  STATES-Continaed. 
NEW  HAJ^irSniTlE— 
IBON  AKD  Steel— 

proUnction  of  steel — 

open-beorth 72 

NET7  JEIISET  (Mf,  alio,  Patenon,  Shrewalraiy,  Trenton)* 
Glass— 

matetials — 

sand 314 

clay 828 

IBON  AND  Steel— 

ores 72 

early  IronTrorks 09 

mouufacturing  establishments 73,74 

manufactures — 
macbinery — 

textile 86 

metal- wrrking ^ 68 

steel,  crucible  73 

Siemens-Martin : 74 

NETV  YORK  (see,  alio,  Brooklyn,  Greenpoint,  New  York  City)— 
Cebauics— 

porcelain  clay : 105 

tile  manufacture 106,225 

Glass— 

manufacture  of  tempered  glass     840 

"mineral  wool" 876 

IBON  AXD  Steel— 

ores 72 

early  iron  works 68 

manufacturing  ostablishments 72, 73 

production  of  pig-iron 72 

steel — 

Bessemer 72 

manufactures — 
macbinery — 

textile 66 

metal- working 66^67 

railway  material — 

spriugs    — '. 67 

cars,  street  oars 67 

NORTH  CAROLINA- 
COTTON— 

acres  in  cultivation,  1870-78 474 

IBOX  AND  Steei^- 

early  iron  works 69 

OmO  (tee,  alio,  Cincinnati,  Columbus,  Kent) — 
Ceramics— 

porcobiin  clay 105, 196, 225 

Glass — 

materials — 

sand 314,315 

clay  327 

Iron  and  Sfeel— 

manufacturing  ostablisbmcnts 73 

production  uf  pig-iron 71,72 

steel- 
Bessemer  - 72 

manufactures — 
macbinery — 

cuuliiiinmg G6 

wood- working 67 

railway  material — 

rails ~.-_*-^ ~ 72 
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UNITED  STATES-ContiiinecL 
OREGON— 
F0BB8TBT— 

State  exhibitor 305 

cabinet  mode  of  25,000  pieces  of  natlYeirood 395 

PENNSYLVANIA  {tee,  al»o  Haach  Chanck,  Philadelphia,  Pittsburgh,  Pottotown,  PoUs- 

viUe)— 

CBBAMICfr— 

porcelain  clay 115 

Olabs— 

machinery  for  pressing  glass  exported  to  Fiance 255 

materials- 
sand  114 

clay 827 

manufactures — 

articles  nsed  at  glass  f omaoes,  pots— cmcibles,  etc 324 

gas  furnaces  used 332, 353 

Ponsard  furnaces 355 

IBOM  AND  STEBI/— 

early  iron  works 60 

manufacturing  establishments 70, 73, 74 

DuPuy'a  process  of  producing  direct  from  ores 65,66 

manufactures- 
chilled  car  wheels -  .  -  © 

nails,  bolts,  screws,  nuts  — 66 

locomotives 66, 75 

railway  cars,  street  cars,  brakes 87 

tools,  files,  saws 67 

machine  tools 68 

rails.. 71 

production  of  pig-iron 71,73 

steel 71 

crucible 72 

Bessemer 72 

Siemens 74 

coal- 
anthracite 78 

bituminous 73 

petroleum  as  fuel  for  furnaces 357 

KHODE  ISLAND  (we,  alio,  Providence)— 

IBOX  AND  STBEI/— 

early  iron  works 69 

manufactures- 
machinery — 

metal-workinf; 66^67 

SOUTH  CAROLINA  («m,  (Uto,  Charleston,  Edisto  Island)— 

Cotton— 

exhibit 435,436 

quality  of  uplands  cotton 444 

quality  of  sea-island  cotton  436, 438 

cultivation  of  sca-islond  cotton :. .        4M 

soil  of  the  islands  exhausted 460, 461 

uncertainty  of  tb e  crop 462 

acres  in  cultivation,  187&-78 • 474 

Iron  and  Stebi^- 

early  iron  works W 

TENNESSEE  (#00,  aUo,  Memphis)— 
Cotton— 

exhibit 435 

grand  prize  awarded  to 436 

acres  in  cultivation,  1876-78 474 

FOBBSTBT- 

coUection  of  woods  exhibited 305 
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UNITED  STATES— Continned. 
TENNESSEE- 
GLASS— 

materials— 

sand 815 

flre-clay 1  816,327 

Iron  akd  Steel— 

ores 72 

production  of  steel — 

open-hearth 72 

manufacturing  estabUshments /JS 

TEXAS- 

COTTON— 

no  exhibit  Arom 485 

IKMsiblo  production,  with  transportation  facilities 442 

growth  of  Mexican  plant  in 451 

sea-island  cotton 460 

acres  in  cultivation,  1876-'78 474 

VERMONT— 

Ibox  and  Steel— 

0 

manufactures — 

scales 06 

VIBGINIA  («M,  alto,  Frederioksburg)— 
CBEAiacs— 

kaolin 119 

petuntse 119 

porcelain  clays 195 

Glab»— 

sand 815 

flre-clay 827 

IBON  AND  STBBL— 

ores 72 

early  iron  works   69 

manufacture  of 69 

WEST  VIRGINIA  (w«,  eOw,  Wheeling)— 

FOBBSTBT— 

collection  of  woods  exhibited 895 

Glass— 

pressed-glass  manufacture 244,814 

materials- 
sand  815 

clay    327 

IBON  AND  Steel— 

fhol  used  in  manuflEicture — 

bituminous  coal 64 

WISCONSIN— 

FORESTBT- 

destruction  of  trees 392 

United  Stales  Bureau  of  Statistics,  information  on  glass  industry  published  by  the 244 

United  States  Congress,  illiberality  toward  Centennial  Exhibition,  1876 8 

Paris  Exposition,  1878 4,64 

United  States  Department  of  Agriculture,  forestry  exhibit  by S94, 395 

cotton  statistics  furnished  by  472,474 

United  States  patent  laws  (see  Patent  laws). 

United  States  Potters' Association 194,195 

United  States  of  Colombia  {see  Colombia). 
Upsala  (Sweden) — 

ceramic  materials 185 

faXgnee  stove  manufacture 185 

Uranium  (tee  Glass:  materials). 
Utah  (««e  United  States). 

Vagarda  (Sweden) — 

preparation  of  peat 409 

Valaasminskii  Iron  Works  (Russia) 66 
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VaI16ry8thal  (Alsace-Lorraine,  Germany)— 

glass  manufacture 254^255 

Vallo  (Norway) — 

glass  manufacture SIO 

Yal-Saint-Lambert  (Belgium)— 

glass*  man  u  f actu  ro 245^  246^  2n 

YancouTer's  Island  («m  Great  Britain:  colonies:  Canada). 
Van  Diemcn's  Land  (tee  Great  Britain:  colonies:  Tasmania). 
Vang  (Sweden) — 

preparation  of  peat 409 

Van  Horn  (Sweden),  machine  for  the  preparation  of  peat 409 

Van  Someren,  Captain,  conservator  of  forests,  Mysore,  India 428 

Vantillard,  C.  J.  (Paris,  France),  stained-glass  windows 272 

Var,  department  of  (France),  cork  manufacture  in 401 

Varsovie  (w«  Warsaw). 

Vases  («e4t  Ceramics;  aUo^  Glass). 

Vatican  (tee  Rome). 

Vanguyon,  Mme.  L.  IE.  Brasior  de  la  (Boston,  Kass.),  book  on  *'FaXenee" 246 

Vauxrot  (France) — 

glass  manufacture  270 

VENEZUELA— 
COTTOlf— 

exhibit 449,450 

Venice  (Italy) — 
Ceramics— 

early  importation  of  Oriental IIB 

Glabs— 

manufacture  229, 238-241, 3O4-309;  388 

imitated  in  Great  Britain 236.281.282,280 

France 251.250,257,265,268,289 

earl  y 345 

Veu  ice  and  Murano  Company 23S-241, 305, 300*,  307 

trade  in  turpentine 403 

Comer  Museum — 

glass  collection 239 

Murano  Museum — 

glass  collection 240 

Saint  Mark's,  trcasurj-  of— 

glass  collection 239. 240 

Venice  and  Murano  Glass  and  Mosaic  Company  (Venice,  Italy) — 

ghiss  exhibit 220,238-241,305-307 

antiquarian  reproductions 238-241, 307 

enameled,  colored,  gilded  vases,  candelabra.  Jars 239,240,305,300* 

glass  combined  with  metal  mountings 240 

mosaics 240, 307 

manufactory  of 238;  307 

VerkhniTurinsk  Ironworks  (Blagodat,  Bussia) 54 

Vermont  (see  United  States). 

Vemet,  Claude  Joseph  (France),  his  paintings  copied  on  Taaes 184 

Verreries  de  Moriemont  (Iluine-Saint-Pierre,  Belgium),  sheet-glass,  depolishod,  corrugated, 

bent 302 

Verreries  d'fipinac  (fipinoc,  France),  glass  bottles 271 

Verreries  Nutiunales  ( Juunet,  Belgium),  sheet-glass  engraved  by  sand-blast 302 

Verilla  (France) — 

feldspar  quarries 176 

Victoria  («f0  Great  Britain:  colonies:  Australia). 

Victoria,  Queen,  encouraging  porcelain  decoration 147 

Viellard  &,  Co.  (Bordeaux,  France),  faxerue  ware 170 

enamel  decoration 170 

Vieillc-Loye  (France)— 

glass  manufacture • 271 

Vienna  (Austria) — 

poreelain  manufacture 119;  178 

imperial  estAblishment  of  Maria  Theresa 119,121,178 

stoves 213,214* 

tiles 213 
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Vienna  (Aostiia)— ContinaedL 

glass  manufacture 290-203,296,297 

Museum — 

ceramic  collection 136 

glass  collection 290.297 

Vienna  Exposition  {ue  International  Exhibitions). 
Vigen  (Franco)— 

feldspar  quarries 176 

Villaumo,  J.  B.  (Pantin,  France),  etched  glass 266 

Vincennes  (France) — 

IK)rcelain  manufacture 162 

Vii^ginia  {§ee  United  States). 

Vyksounsky  Company  (Russia),  iron  and  steel  manufiicture M 

Wages  (fee  Operatives). 

Wagner,  Franz  (MeistersdorC;  Bohemia,  Austria),  glass  caskets,  bird  cages,  etc 295 

Walburg  (Germany)— 

glass  manufacture 829 

Waldboff  (Germany)— 

glass  manufacture 329 

Wales  (Albert  Edward),  Prince  of.  Pavilion  of.  at  the  Exposition 144 

loan  of  Indian  art  objects  to  the  Exposition 147 

Wall,  Dr.  J.  ("Worcester,  England),  promoter  porcelain  industry 139 

Warder,  John  A.,  United  States  Commissioner  to  the  Vienna  Exposition,  1873,  bis  report  on 

forestry  referred  to 391 

Wars- 
industrial  depression  following 92, 95 

standing  armies  withdraw  operatives  from  industrial  competition 103 

Bevolutionary  war  (United  States-Great  Britain),  177&-*83— 

stimulus  to  iron  industry  in  United  States 70 

Crimean  (Great  Britain,  France,  Italy,  against  Russia),  1854-'55 — 

increase  in  British  iron  industry  following 24,70 

in  steel  (invention  Bessemer  process) 25 

stimulated  iron  industry  in  United  States 70 

United  States  civil  war,  1801-'65— 

iron  industry  depressed  in  United  States 71, 92 

inflated  currency  fuUowedin  United  States S3 

railway  building  arrested  in  United  Stat4*8 94 

"cotton  famine"  in  Great  Britain 108 

cotton  industry  affected  in  G  reat  Britain 470 

Spain 407 

Bussia 470 

Germany 470 

Europe  in  general 470 

crop  interrupted  in  United  States,  1801-'(J5 473 

prices  increased 474 

supply  independent  of  the  United  States  sought  by  England 437, 438 

Prussia-Austria,  1860— 

industrial  depression '. 92 

inflated  currency 93 

France-Germany,  1870-71— 
results  of— 

prostration  of  French  iron  and  steel  industry 6 

rapid  recovery  of  French  industry 97 

transfer  of  Alsace-Lorraine  from  France  to  Germany 20, 27, 31, 34, 35 

indemnity  paid  by  France  to  Germany , 20,27,90,98 

inflated  currency  in  Germany 93, 00 

general  industrial  prostration 92 

German  industries  temporarily  stimulated 96 

Kussia-Turkey,  1877-78— 

iiidustrial  depression 92,99,193 

Warsaw  (or  Varsovie)  (Russia)— 

*    iron  manufacture 53 

Industrial  Society  of,  railway  materials,  engines 62^63 
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Warwick,  Coantess  of  (England),  prize  for  porcelain  decoration,  gold  medal  fh>m  the  Crown 

Princess  of  Gormany 14T 

Washington  Territory  (see  United  States). 
Washington,  D.  C— 
^National  Museum — 

ceramic  collection 144, 1G4, 208, 2lt 

glass  collection  needed 297 

Smithsonian  Institution — 

ceramic  collection 1C4,20B 

glass  manufacture 315, 325 

clay  for  fire-bricks 327 

Watkinskii  Works  (Zlatoust,  Eussia),  iron  and  steel  products,  rails,  chains,  etc 35 

Watteau,  Antoino  (France),  furnished  designs  for  Imperial  Porcelain  Works,  Vienna 17d 

his  paintings  copied  on  porcelain,  in  France 172 

Webb  (Thomas)  &  Sons  (Stourbridge,  England)— 

glass 229,235-238,274-281 

carved  and  engraved  vases,  jugs,  etc .774,275*,  276*,  277*  278*  279* 

IrideMCcnt  flint-glass,  blown 277 

glass  chandeliers 278 

"Venetian  glass 280 

Wedgwood,  Josiah  (England),  promoter  of  ceramic  industry 1 119, 120 

Wedgwood  (Josiah)  &.  Suns  (Etruria,  Stoko-upon-Trent^  England),  ceramic  manufacture 132^  142 

Wegely  (Berlin,  Prossia),  porcelain  manufacture 120 

Weiss  (John)  &.Sons  (Austria),  tools   45 

Werner  (Carlswcrk,  Germany),  cast^steel  axles .* 33 

Wertheim  (Franz)  &  Co.  (Austria),  safes,  tools *. 45 

West  Cumberland  Iron  and  Steel  Company  (England),  Bessemer  steel  boiler  plates 17 

WEST  INDIA  islands- 
Cotton— 

early  cultivation 437 

production  stopped  by  emancipation  of  the  slaves 438 

Westinghouso  Air  Brake  Company  (Pittsburgh,  Pa.),  brakes  07 

their  brake  used  in  France 13 

Wcstman  (Stockholm,  Sweden), /at«n««  stoves 185 

Westphalia  {see  Germany). 

WestphSlische  Union  (Germany),  iron  and  steel  works 90 

West  Virginia  {see  United  States). 

Wlieel  for  engraving  (see  Glass). 

Wheeling,  W.  Va.—  * 

glass  manufacture 244 

Wheelocl:,  Joiome  (Worcester,  Mass.),  engine 60 

White  glass  {see,  also.  Glass) — 

definition  of 381 

Whitney  &  Sons  (Philadelphia,  Pa.),  car  wheels 63 

Whitewell,  Thomas  (Stockton-on-Tees,  England),  hot-bbst  stove  for  iron- working 8, 13, 22, 29 

Whitworth,  Sir  Joseph  (England)  {see,  also.  Iron  and  Steel),  steel-manofactnnng  process 17. 18 

,    Wbit worth  metal  {see  Iron  and  Steel). 
Wicker  work  (see  Forestry). 
Wight  (see  Isle  of  Wight). 
Wikmanshyttan  (Sweden)— 

steel  manufacture 60 

Wilhelmsthal  (Moravia,  Austria) — 

glass  manufacture 293 

Williams,  forest  ranger  in  Meerut.  India 4>g 

Willoughby,  Lady  (England),  prize  for  porcelain  decoration H7 

Wilmington,  Del. — 

iron  manufacture — 

car  wheels -.  f^ 

wood-working  machinery 07 

Wilna  (sec  liussia:  piovinces). 
Windows  (see,  also,  Glass) — 

early  use  of  glass  in .- 544^  34 ■{ 

Window-gbss  (««6  Glass:  wares;  a2»o,  Glass:  ornamentation). 

Wine  aflected  by  ingredients  of  the  glass  in  bottles 819^329 

Wire  {set  Iron  and  Steel). 
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Wiscoosin  l9ee  United  States). 
Witkouitz  (Moravia,  Aaatria)^ 

iron  manufacturo 47 

Wood  l»ee  Forestry;  also.  Glass:  fuel  used  in  raanufacture) 
Wood,  Charles  (Middlesborough,  England) — 

machine  for  utilizing  blust-fumace  slag 22 

iron  railway  sleeper 22 

Woodall  (England),  glass  vase  carved  by  274 

Woodcock,  F.  (Paris,  France),  porcelain  flowers 174 

Wooten,  J.  E.,  general  manager  Philatlclphia  and  Kt^adin:^  Railroad  Co. — 

inventor  locomotive  grate  for  bumiug  uutbracite  coal  dust Ill 

Worcester,  Mass. — 

iron  and  steel  manufacture- 
engines 66 

Worcester  (England) — 

]M)t-celain  manufacture 120. 139 

Royal  Porcelain  Works 139-141,171 

book  on  "  A  Century  of  Potting  in  the  city  of  Worcester,"  by  li.  W.  13inns,  cite<l 139,  note 

Cathedral  of,  ancient  tiling    201,203 

restoration 203 

Worcestershire  (England)  — 
ceramics — 

early  manufacture  of  tiles 201 

tiled  monuments 2u7 

Wright  (W.  B.)  &  Co.  (BnstoI.Eugbiiid).  g:ilvaui£tni  !<hc«i  iron  ..'.. 21 

Wiirtemberg  (tee  Germany). 
Wyoming  (see  United  States). 

Tbarra  St.  Co.  (Barracaldo,  Spain),  iron  and  stt^el  uianufarture 77 

Tesso,  island  of  (Japan)— 

coal-mining 83 

York  (England)— 

Cathedral,  ceramic  decorations Ill 

Young  (J.  S.)  Si  Co.  (Hanover,  Pa.),  fiavoriue 395 

YouN'G,  P.  M.  B..  Additional  Commissioner — 

Kepoim'  on  Cottox  C ui.tu bb 433-474 

Zinc  (eee  Glass :  materiiUs). 

Zlatoust  raining  district  (Ufa.  Russia) — 

Enase- M icbuilovski  Iron_  Works 55 

Satkinsk  Iron  Works 55 

Watkiuskii  Iron  Works 55 

Zoological  Gardens  {eee  London). 

Zsoluay,  G.  (P6cs,  Hungary ),/au;n(%  wit h  uuderglaze  decoration 179 
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